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PREFACE 

See no more Reaſon, why the Sordidneſs of ſome Work- 
Men, ſhould be the Cauſe of Contempt upon Manual 
Operations, than that the excellent Invention of a 
Mill /hould be Deſpisd, becauſe a blind Horſe 
| draws in it. And tho the Mechanicks be, by ſome, 
accounted Ignoble and Scandalous ; yet it is very well 
known, that many Gentlemen in this Nation, of good Rank 
and high Quality, are converſant in Handy-Works : And 
other Nations exceed us in numbers of ſuch. How plea- 
fant and healthy this their Diuortion is, their Minds and 
Bodies find; and how Harmleſs and Honeſt, all ſober Men 
may judge 2 _ | & "aa 
That Geometry, Aſtronomy, Perſpective, Muſick, 
Navigation, Architecture, &c. are excellent Sciences, all 
that know but their very Names will confeſs: Tet to what 
purpoſe would Geometry ferve, were it mot to contrive 
Rales for Handy-Works e Or how could Aſtronomy be 


known to any perfection, but by Tuſtruments made-by Hande — 


What Perſpective /hould we have to delight our Sight s 
What Muſick to raviſh our Ears > What Navigation 70 


Guard and Enrich our Country Or what Architecture 7 


defend us from the Tnconveniencies of different Weather, 


without Manual Operations ? Or how waſte and uſeleſs 
would many of the Produttions of this, and other Countries 


be, were it not for Manufactures. 
Todive into the Original of the Mechanicks 7s impoſſible, 
therefore I ſhall not offer at it; only L fhall ſay, it is Ra- 
tional to think, that the Mechanicks began with Man, he 
being the only Creature that Nature has impoſed moſt Ne- 


ceſſity upon to uſe it, endow'd with greateſt Reaſon to 


contrive 
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PREFACE. 


romtride it, and adapted with propereſt Members (as In. 


feruments) to perform it. 


Nor is it eaſe to find by any Authority, what part of the 
Mechanicks was jir/# Practiſed by Man; therefore I ſhall 
wave that too, and only conſider, that if we our ſelves were 
the firſt Men, what Branch of the Mechanicks we ſhould 
frſt NEED, and conſequently have recourſe to. 

I have conſidered, and Anſwer, That without the Inven- 
tion of Smithing primarily, moſt other Mechanick Inven- 
ons would Ie at a ſtand: The Inſtruments, or Tools, that are 
wſed in them, being either made of Iron, or ſome other mat- 
ter, form'd by the help of Iron. But pray take Netice, that 
by Iron, I alſo mean Steel, it being originally Iron. = 

Nor would ] have you underſtand, that when I name the 
Mechanicks; I mean that Rough and Barbarous ſort of wor- 

king which is uſed by the Natives of America, and ſome o- 
ther ſich Places; for, though they did indeed make Hou- 
ſes, Canoes, Earthen Pots, Bows, Arrows, &c. without 
the help of Iron, becauſe they had then none amongſt them; 
Tet fince Iron is now known to them, they leave off their old 
way of working without it, and betake themſelves to the uſe 
of it. Nor are, at this day, ( though now they have in part 
the uſe of Iron) their Machines made by good and ready 
Rules of Art ; for they know neither 7 Rule, Square, or 
Compaſs; and what they do, is done by Tedious Working, 

© and he that has the beſt Eye at Gueſſing, works beſt upon t 

Straight, Square, or Circle, &c. r 

The Lord Bacon, in his Natural Hiſtory, reckons that 
Philoſophy would be improv'd, by having the Secrets of all 
Trades lye open; not only becauſe much Experimental Phi- 
loſophy, is Courcht amongſt them; but alſo that the Trades 
themſelves might, by a Philoſopher, be improv d. Beſides, 
T find, that one Trade may borrow many Eminent Helps 
in Work of another Trade. $ | 
Hitberto I cannot learn that any hath undertaken this Tast, 
though T could have wiſht it had been performed by an o_ CON 
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. PREFACE. 
band than mine; yet, fice it is not, I have ventured apon 
it: For having, for many Tears, been converſant in Handy- 
Works, and eſpeciallyin thoſe Trades wherein the chief knows 
ledge of all Handy-Works lie, viz. Smithing, Founding, 
Drawing, . Joynery, Turning, Engraving, Printing 
Books and Pictures, Globe and Map-making, Mathema- 
tical Inſtruments, &c. 7 am willing to communicate to the 
Publict, the Knowledge ] have attained to. But becauſe the 
Whole will be both a Work of Time, and great Charge, I 
mean to try, by the Sale of ſome few Monthly Exerciſes, - 
what Encouragement I may have to run through All, if I 
live fo long, and accordingly to Continue, or Deſiſt. 
T thought to have given theſe Exerciſes, the Title of The 
Doctrine of Handy-Crafts ; Jut when 7 better conſidered 
the true meaning of the Word Handy-Crafts, I found the Do- 
ctrine would not bear it; becauſe Hand - Craft ſignifies Cun- 
ning, or Sleight, or Craft of the Hand, which cannot be taught 
by Words, but is only gained by Practice and Exerciſe; 
therefore I ſhall not undertake, that with the bare reading of 
theſe Exerciſes, any. ſhall be able to perform theſe Handy- 
Works; but I may ſafely tell you,. that theſe are the Rules 
that every one that will endeavour to perform them muſ? fol- 
low; 54e der. by the true obſerving them, he may, according 
to his ſtock of Ingenuity and Zeal in diligence, ſooner or 
later, inure his hand to the Cunning, or Craft of working, 
like a Handy-Craft, and conſequently be able to perform them 
in time. | 
For the Reaſon aforeſaid ] intend to begin with Smithing, 
which comprehends not only the Black-Smith's Trade, but 
takes in all Trades which uſe either Forge or File, from the 
Anchor-Smith, to the Watch-maker ; they all working by: 
the ſame Rules, though not with equal exadneſs,. aa all 
uſing the ſame Tools, though of ſeveral Sizes from thoſe the 
common Black-Smith «ſes, and that according to the various 
purpoſes they are applied to: And in order to it, I ſhall firſt 
Hein you how to ſet up a Forge, and what Tools you muſt uſe 
In 
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PREFACE: 

zu the Black-Smith's work ; then the Rules, and ſeveral Cir- 
cumftances of Forging, 710 | ond Work come to the File : 
Then of the ſeveral Sorts of Iron that are commonly uſed; 
and what Sort is fitteſt for each Purpoſe. Afterwards of Fi- 
ling in general, and the Rules to be obſerved in it, in the 
mer, Fu of Jacks, Hindges, Screws, Clocks, Watches, 
&c. In which Examples, you will find all other Sorts of For- 


ging or Filing work whatſoever comprehended. And laſtly, 


as a Choſe to Smithing, I ſhall Exerciſe upon Steel, and its 


- ſeveral Sorts, and hom to Order and Temper it for its ſeve- 


ral Uſes ; and what Sort is fitteſt for each particular pu- 


- Poſe; as which is fitteſt for Edge-Tools, which for Springs, 
| 2 for Punches, &c. „„ 0 IS 


Some perhaps would have thought it more Proper, to hade 
introduced theſe Exereiſes with a more Curious, and leſs Vul- 
gar Art, than that of Smithing ; but Jam not of their Opi- 


nion; for Smithing is, in all its parts, as curious a Handy- 


Craft, as any is: Beſides, it is a great Introduction to moſs 
other Handy-Works, as Joynery, Turning, Founding, 
Printing, &c. they (all with the Smith) working- upon the 
Straight, Square, or Circle, though with different Tools; 


«pon different Matter; and they all having dependance upon 
the Smith's Trade, and not the Smith upon them. But ha- 


wing done with Smithing, I ſhall, God willing, proceed to 
thoſe, and all other Handy-Works whatſoever, that work. 


by Geometrical Principles. 
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| Definition. 


4 MIT HING is an Art-Manual, by which an irregu- 
ar Lump (or ſeveral Lumps ) of Iron, is wrought 
into an Lads Shape. 


Jie I ſhall proceed to give you an Account of 
the Tools a Smith uſes ; not but that (they being ſo 
common) I ſuppoſe you do already know them; but 
partly becauſe they may require ſome pre-caution in ſet- 
ting them up fitreſt to your uſe,” and partly becauſe it be- 


hoves you to know the Names, Smiths call the ſeveral 


parts of them b Ys that when I name them in Smith's Lan- 
3 (as I ſhall oft have occaſion to do in theſe Exerciſes) 
you may the eaſier underſtand them, as you read them. 


Of ſetting up a $ mith's Forge. 


HE Zearth, or Fire- place of the Forge marked A (in 
Plate 1.) is to be built up from your floor with 
Brick about two foot and an half, or ſometimes two foot 


nine Inches high, according to the purpoſe you deſign 


your Forge for; for if your Forge be intended for heavy 
work, your Hearth mult lie lower than it need be for light 
work, for eaſineſs of management, and ſo broad as you 
think convenient: It may be built with hollow Arches 


_ underneath, to ſet ſeveral * out of the way. The 
B Back 


This Definition, needs no Explanation; there- | 


Back of the Forge is built upright to the top of the Ceil- 
ing, and incloſed over the Fire-place with a Hovel, 
which ends in a Chimney to carry away the Smoak, as 
B. In the back of the Forge againſt the Fire-place, is fix- 
ed a thick Iron Plate, and a taper Pipe in it about five 
Inches long, called a 7ewe/, or (as ſome call it) a Tewel- 
Tron marked *, which Pipe comes through the Back of 
the Forge, as at C. Into this taper Pipe or Tewel is pla- 
ced the Noſe, or Pipe of the Beloms. The Office of this 
Tewel, is only to preſerve the Pipe of the Bellows, and 
the back of the Forge about the Fire- place from burn- 
ing. Right againſt the Back is placed at about twenty 
Inches, or two foot diſtance the 7rough, and reaches 
commonly through the whole breadth of the Forge, and 
is as broad and deep as you think good, as at D. The 
Bellows is placed behind the Back of the Forge, and hath, 
as aforeſaid, its Pipe fitted into the Pipe of the Zewe/, and 
hath one of its Boards fixed ſo that it move not upwards 
or downwards. At the Ear of the upper Bellows Board 
is faſtened a Rope, or ſometimes a Thom of Leather, or 
a n Iron Chain or Rod, as E; which reaches up to the 
1 Rocker, and is faſtened there to the farther end of the 
Fandle, as at F. This Handle is faſtened a-croſs a Roc h- 
ſtaff, which moves between two Checks upon the Cez- 
| zer-pins in two Sockets, as at G. So that by drawing 
1 don this Handle, the moving Board of the Beloms ri- 
lf ſes, and by a conſiderable weight ſet on the top of its 
=_— upper Board ſinks down again, and by this Agitation 
* _ Performs the Office of a pair of Be/ors. 


3 ; | Of the Anvil. | 
HE ſhape of a Black Smith's Anvil I liaye inſerted in 
| this Figure, though it is ſometimes made with a 
Fike, or Bickern, or Beak-iron, at one end of it, whoſe 
uſe I ſhall ſnew you when I come to round hollow work. 
. 
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Nuusb. 1. Smithing. 3 
and fo hard, that a File wi# not touch it (as Smiths ſay, 
when a File will not cut, or race it.) The upper Plain 
A. is called the Face; it is commonly ſet upon a wood- 
en Block, that it may ſtand very ſteady and ſolid, and 
about two foot high from the floor, or ſometimes high- 
er, according to the ſtature of the Perſon that is to 
work at it. 

Of the Tongs. | 

Here are two ſorts of Tongs uſed by Smiths; the one 

the Straight noſed Tongs, uſed when the work is 
ſhort, and ſomewhat flat, and generally for all Plate Tron. 
The other Crooked nos'd Tongs, to be uſed for the forging 
{mall Bars, orſuch thicker work,as will be held within 
the Returns of their Chaps. The Chaps are placed near the 
Joint, becauſe, that conſidering the length of the Handles, 
they hold the Iron faſter than they would do, were 
they placed farther from the Joint, as in the Fig. 3, 4. 
A the Chaps, B the Joint, CC the Handles. 


Wet: Of the Hammer, and the Sledge. 
Here are ſeveral forts of Hammers uſed by Black- 
Smiths; as firſt the Zand-hammer, which is ſome- 
times bigger, or leſs, according to the Strength of the 
_ Work-man ; bur it is a Hammer of {ſuch weight, that 
it may be weilded, or governed, with one hand at the 
Anvil. Secondly, the Up-hand Sledge, uſed by under- 
Workmen, when the Work is not of the largeſt, yet 
requires help to batter, or draw it out; they ule it with 
both their Hands before. them, and ſeldom lift their 
Hammer higher than their head. Thirdly, the About 
Sledge is the biggeſt Hammer of all, and is alſo uſed by 
under-Workmen, for the battering, or drawing out of 
the largeſt Work; and then they hold the farther end 
of the Handle in both their Hands, and ſwinging the 
Sledge above their Heads, they at Arms end ler fall as 
heavy a- Blow as they can upon the Work. There is 
| B 2 alſo 
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Chaps of the V ice, that it neither bow, or tremble. 


Smithing. 
alſo another Hammer uſed by them, which they call a 


Rivetting-bammer. This is the ſmalleſt Hammer of all, 
and very 80 uſed at the Forge, unleſs your Work 


prove very ſmall; but upon cold Iron it is uſed for rivet- 
ing, or ſetting ſtraight, or crooking ſmall work. In Fig. 
5. A the Face, B the Pen, C the Eye, D the Handle. 


of the Vice. 
HE Vice muſt be ſet up very firmly that it ſhake 
not, and ſtand upright with its Chaps, parallel or 


range with your Work-bench ; becauſe ſquare filing, is a 
great piece of good Workmanſhip in a Smith; and ſhould 
the Vice not ſtand upright, and range with the Work- 
bench, the Chaps pinching upon two {quare ſides, would 
make the top ſide of your work either lean towards 


you, or from you; and conſequently you filing ( as a 


good Workman ought to do) upon the flat, or Horizon- 


tal Plain of your work, would take off more of that 


Angle, or Edge, which riſes higher than the Plain, and leſs 
off that Edge that lies lower than the Plain; ſo that one 
Angle being higher, or lower, than the other, your work 
inſtead of being filed Square, would be filed Square-wiſe, 


when you ſhall have filed all its flat ſides, and that more 


Numb. | 15 


or leſs, according to the leaning of the Chaps of your Vice. 
AA the Face, hath its two ends lie in a {ſtraight Line 


with the middle of its Face, or Plain. B the Chaps muſt 


be cut with a Baſtard Cut, and very well tempered, C 

the Screw Pin, cut with a ſquare ſtrong Worm. D the 
Nut, or Screw Box, hath alſo a ſquare Worm, and is bra- 
Zed into the round Box. E the Spring muſt be made of 


good Steel, and very well temper'd : Where note, that 
the wider the two ends of the Spring ſtand aſunder, the 
wider it throws the Chaps of the Vice open. F the Foot 
muſt be ſtraight, and therefore will be the ſtronger to 


bear good heavy Blows upon the work ſcrewed in the 


* 


Smithing. 


oO ele Hand- Vice. 
Af the Hand-Vice are two Sorts, one is 


ww 


called the 
; Brca1 Chapt Hand-Vice, the other the Squar Nos d 
EHiindeVice. The Office of the Hand- ice, is to hold ſmall 
work in, that may require often turning about; it is 
held in the left hand, and each part of your work tur- 
ned upwards ſucceſſively, that you have occaſion to file 
with your right. The Sguare-nosd Hand-V ice is ſel- 
dom uſed, bur for filing ſmall Globulous Work, as the 
Heads of Pins that round off towards the Edges, &c. 
And that becauſe the Chaps do not ſtand ſhouldering in 
the way, but that the flat of the File may the better 
come at the Edges. Their Chaps muſt be cut as the Vice 
aforeſaid, and well tempered. "I 


03 O the Plyers. 9 
Lyers are of two Sorts, Flat Nos d, and Round 
Nos d. Their Office is to hold, and faſten upon 
all ſmall work, and to fit it in its place. The Round 
Nes'd Plyers are uſed for turning, or bowing Wyer, or 
ſmall Plate, into a circular Form. The Chaps of the 
Flat Nos d Plyers, muſt alſo: be cut and temper d, as the 


Chaps of the Vice. A the Noſe, B the Chaps, C the 
Joint, DD the Handles. | 88 


Of the Drill, and Drill BoW. 

Rills are uſed for the making ſuch Holes, as Punches 

will not conveniently ſerve for, as a piece of work 

that hath already its Shape, and muſt have an hole, or 

more, made in it. Here the force of a Punch, will ſer your 
work out of order and ſhape, becauſe it will both batrer 
the Surface of the Iron, and ſtretch its Sides out : The. 
Mank of a Key alſo, or ſome ſuch long Hole, the Punch 

cannot ſtrike, becauſe the Shank is not forged with ſub- 

ſtance ſufficient ; but the Drill, tho your work be _ 


and poliſh'd, never batters or ſtretches it, but cuts a true 
round Hole, juſt in the point you firſt place it. Yqu 
muſt have ſeveral Sizes of Drill, according as your work 
may require. The ſhape in Fig. 8. is enough to ſhew the 
Faſhion of ir; but ir muſt be made of good Steel, and 
well tempered. A the Point, A B the Shank, C the 
Drill. barrel: Where note, that the bigger the Drill bar- 
rel is, the eaſier it runs about, but lefs ſwift. 3 


And as you mult be provided with feveral Drills, * 


you may ſometimes require more than one Drill low, or 
at leaſt, ſeveral Drillaſtrings; the ſtrongeſt Strings for the 
largeſt Drills, and the ſmalleſt S7rings for the fmalleſt 


Drils: But you muſt remember, that whether you- 


uſe a ſmall or ſtrong String, you keep your Dri//-bow 


ſtraining your String pretty ſtiff, or elſe your String 


will not carry your Barrel briskly about. But your 
String and Bow, muſt both be accommodated to the 
Size of your Prill; and if both, or either, be too ſtrong, 


= will break, or bend your Drill; or if too weak, they 
Wi 6 4 


not carry about the Barrel, as aforeſaid. 


The Drill. Plate, or Breaſt-plate, is only a piece of flat 


Iron, fixt upon a flat Board, which Iron hath an hole 
punched a little way into it, to ſet the blunt end of the 
Shank of the Drill in, when you drill a hole: Workmen 


inſtead of it, many times uſe the Hammer, into which 


they prick a hole a little way on the ſide of it, and ſo 
ſet the Hammer againſt their Breaſt. 


O the Screw-Plate, and its Taps. 


HE Screw-Plate is a Plate of Steel well temper'd, 


With ſeveral holes in it, each leſs than other, and 
in thoſe Holes are Threds groved inwards; into which 


Groves, fit the reſpective 7aps that belong to them. The 
Taps that belong to them, are commonly made tapering. 
towards the Point, as Fig. 7. ſhews. Bur theſe tapering 
T aps, will not ſerve for ſome ſorts of works, as ſhall 1 1 5 
. 1 


in its proper place. 


* 8 


Numb. I. _ Smnithing. 7 
Theſe are che moſt Eſſential Tools uſed in the Black- 
Smith's Trade; but ſome accidental work, may require 
ſome accidental Tools, which, as they may fallin, 2 


give you an account of in convenient place. 


Of Forging in general, | 

Think it needleſs to tell you how to make your Fire, 

or blow it, becauſe they are both but Labourer's 
work; nor how little, or big, it need to be, for your 
own Reaſon will, by the Size of your work, teach you 
that; only let me tell you the Phraſe Smith's uſe for 
Make the F ire] is, Blow up the Fire, or ſometimes, Blow 
up the Coals. 

When itis burning with the Iron init, you muſt, with. 
theS/ice, clap the Coals upon the out- ſide cloſe to gether, 
to keep the heat in the — of the Fire; and as oft as 
You find the Fire begin to break out, clap chem cloſe 
again, and with the Waſher dipt in Water, wet the out- 
fide of the Fire to damp the out- ſide, as well to ſave 
Coals, as to ſtrike the force of the Fire into the in- ſide, 
that your work may heat the ſooner. But you ought 
oft to draw your work a little way out of the Fire, to ſee 
how it takes its Heat, and quickly thruſt it in again, if 
it be not hot enough : For each purpoſe your work is 
deſigned to, ought to have a proper Heat ſuitable to 
that purpoſe, as I thall ſhew you in the ſeveral Hears of 
Iron: For if it be too cold, it will not feel the weight of 
the Hammer ( as Smiths ay, when it will not batter under 
the Hammer) and if it be too hot, it will Red-ſear, that 
is, break, or crack under the Hammer, while. it is 5 Wwerk= 
ing berween hot and cold. : ST 


Of the ſeveral Heats Smiths. cle cof their Tron. 
Here are ſeveral degrees of Heats Smiths take 
of their Iron, each according to the purpoſe of 
their work. As firſt, a Blood-red Heat. Secondly, a =— 
Flame 


J 


8 Semithing. Numb. I. 
Flame Heat. Thirdly, a Sparkling, or Welding Heat. 
The Blood- red Heat is uſed when Iron hath already its 
form and ſize, as ſometimes ſquare Bars, and Iron Plates, 
Sc. have, but may want a little Hammering to ſmooth 
it. Uſe then the Face of your Hand-hammer, and with 
light flat Blows, hammer down the irregular Riſings in- 

to the Body of your Iron, till it be ſmooth enough for 
the File. And note, that it behoves a good Workman, 


to Hammer his Work as true as he can; for one quar- 
ter of an hour ſpent at the Forge, may ſave him an hours 


work at the Vice, 121 | 

The Flame,orWhite Heat, is uſed when your Iron hath 
not its Form or Size, but muſt be forged into both ; and 
then you muſt take a piece of Iron thick enough,and with 
the Pen of your Hammer, (or ſometimes, according to the 
ſize of your work, uſe two or three pair of hands with 
Sledges to) batter it out; or, as Workmen call it, to ra 
it out, till it comes to its breadth, and pretty near its 
ſhape ; and fo by ſeveral Heats, if your Work require 


them, frame it into Form and Size; then with the Face of 


your Hand-hammer, ſmooth your work from the Dents 
the Pen made, as you did with a Bl/ood-red Feat. 
ASparkling, or Welding Heat, is only uſed when you 
double up your Iron (as Smiths call it) to make it thick 
enough for your purpoſe, and fo we/d, or work in the 
doubling into one another, -and make it become one entire 
lump; or it is uſed when you join ſeveral Bars of Iron 
together to make them thick enough for your purpoſe, 
and work them into one Bar ; or elle it is uſed when 
you are to join, or weld, two pieces of Iron together end 
to end, to make them long enough; bur, in this caſe, you 
muſt be very quick at the Forge ; for when your two 


ends are throughout of a good Heat, and that the inſide 
of the Iron be almoſt ready to Run, as well as the outſide, 
you mult very haſtily ſnatch them both our of the Fire 
together, and ( after you have with the Edge of your 


Hammer 
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Numb. I. Smithing. 9 
Hammer ſcraped off ſuch Scales or Dirt as may hinder 
their incorporating ) with your utmoſt diligence clap 

our left hand-piece upon your right hand-piece, and 
with all ſpeed ( leaſt you loſe ſome part of your good 
Heat) fall ro Hammering them together, and work 
them ſoundly into one another-; and this, if your 
Bars be large, will require another, or ſometimes 
two or three pair of Hands beſides yout own to do ; 
but if it be not throughly welded at the firſt Heat, you 
mult reiterate your Heats ſo oft, till they be through. 
ly welded; then with a Flame Heat (as before) ſhape it, 
and afterwards ſmooth it with a Blood-red Heat, To 
make your Iron come the ſooner to a Welding-heat, you 
mult now and then with your Hearth-/taff ſtir up the 


Fire, and throw up thoſe Cinders the Iron may have 


run upon; for they will never burn well, but ſpoil the 
reſt of the Coals, and take a little white Sand between 


our Finger and your Thumb, and throw upon the 


eating Iron, then with your Slice, quickly clap the 
outſide of your Fire down again ; 'and with your Wa- 


ſher dipt in Water, damp the outſide of the Fire to keep 


the Heat in. 


But you muſt take ſpecial Care that your Iron Burn 
not in the Fire, that is, that it do not run or melt; for 
then your Iron will be ſo brittle, that it will not endure 
Forgi 
not touch it. 

Some Smiths uſe to ſtrew a little white Sand upon the 
Face of the Anvil alſo, when they are to hammer upon 
a Welding- heat; for they ſay it makes the Iron weld, or 
incorporate the better. | | 

If through Miſtake, or ill management, your Iron be 
too thin, or too narrow towards one of the ends; then 
if you have ſubſtance enough (and yer not too long) you 
may up-ſet it, that is, take a Flame Heat, and ſet the 
heated end upright upon 5 Anvil,and hammer upon he 

C 


g without breaking, and fo hard, that a File will 
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10 Smithing. Numb. I. 
cold end, till the heated end be beat, or np-ſet, into the 
Body of your Work. But if it be a long piece of work, 
and you fear its length may wrong the middle, you muſt 
hold it in your left hand, and lay it flat on the Anvil; but 
ſo as the heated end intended to be ap- ſet, may lie a little 
over the further ſide of the Anvil, and then with your 4 
Hland-hammer in your right hand, beat upon the heated 4 
end of your work, minding that every ſtroak you take, 1 
you hold your work ſtiff againſt the Face of the Ham- 
| mer. Afterwards ſmooth it again with a Blood-red Heat. 4 
LE If you are to Forge a Sho/der on one, or each fide of 4 
your work, lay the Shank of your Iron at the place where 


2 
1 


11 your Sholder muſt be on the edge of your Anvil that edge I 

ve which is moſt convenient to your hand) that if more Shol- 2 

1 ders be to be made, turn them all ſucceſſively, and hammer 3 

1 your Iron ſo, as that the Shank of the Iron chat lies on 
F the flat of the Anvil, feel as well the weight of your 3 
Ph Blows, as the Sho/zer at the ee of the Anvil; for f 
A ſhould you lay your blows on the edge of the Anvil 4 
4 only, it would inſtead of flatting the Shank to make f 
| the Sholder, cut your work through. 3 f 
1 Your Work will ſometimes require to have holes 
| punched in it at the Forge, you mult then make a Steel 

i | Punch to the ſize and ſhape of the hole you are to ſtrike, 

18 and harden the point of it without rempering, becauſe 

its the heat of the Iron will ſoften it faſt enough, and ſome- 

Is times too faſt ; but then you muſt re-harden it ; then 

1 taking a Blood heat of your Iron, or if it be very large, 


* 
* 
— —— 
* 
— — 
* * I 1 
— 
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. almoſt a Flame- heat; lay it upon your Anvil, and with 
Y your left hand, place the point of the Punch where the 
ole muſt be, and with the Zand-bammer in your right 
hand punch the hole ; or if your work be heavy, you 
may-hold it in your left hand, and with your Punch 
fixed at the * of a Hoop-ſtick, or ſome fuch Wood, 
hold the ſtick in your right hand, and place the point 
of your Punch on the work where the hole — 
; all 
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and let another Man ſtrike, till your Punch come pret- 


near the bottom of your work; which when it does, 


the ſides of your work round about the hole, will riſe 


from the Face of the Audil, and your Punch will print 
a bunching mark upon the hole of a Bolſter, that is, a 
thick Iron with a hole in it, and placing your Punch, 
as before, ſtrike it through. But you mult note, that 
as oft as you ſee your Punch heat, or change Colour, 
you take it out of the hole, and pop it into Water to 
re-harden it, or elſe it will batter in the hole you intend 
to ſtrike, and not only ſpoil it ſelf, but the Work too, 
by running aſide in the Work. Having punched it 
through on the one ſide, turn the other ſide of your work, 
and with your Hammer ſet it flat and ſtraight, and with 
a Blood-heat punch it through on the other ſide alſo; fo 
ſhall that hole be fit for the File, or ſquare bore, if the 


_ curioſity of your purpoſed Work cannot allow it to 


paſs without filing. When your Work is Forged, do 


not quench it in water to cool it, but throw it down up- 


on the Floor, or Hearth,to cool of itſelf; for the quench- 
ing it in water will harden it ; as I ſhall ſhortly ſhew 
you, when I come to the Tempering of Steel. 


Of Brazing and Soldering. 


OU may have occaſion ſometimes to Braze or Sol. 
der a piece of work; bur it is uſed by Smiths only, 
when their work is ſo thin, or ſmall, that it will not en- 


dure Nelding. To do this, take ſmall pieces of Braſs, and 


lay them on the place that muſt be brazed, and ſtrew a 
little Glaſs beaten to powder on it to make it run the ſoon- 
er, and give it a Heat in the Forge, till (by ſometimes 


drawing it a little way out of the Fire) you ſee the Braſs 
run. But if your work be ſo ſmall, or thin, that you may 


fear the Iron will run as ſoon as the Braſs, and ſo you 
loſe your work in the Fire, then you mult make a Loam 
of three parts Clay, and one part Horſe- dung, and after 

71 Hi G3 e they 
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12 | Smithing. Numb. I. 
they are wrought and mingled very well together in 8 
hands, wrap your work with the Braſs, and a little beat- 
en Glaſs upon the place to be brazed cloſe in the Loam, 
and laying it a while upon the Hearth of the Forge to 
dry, put the Lump into the Fire, and blow the Be/ows to 
it, till you pereeive it have a full Heat, that is, till the 
Lump look like a well burnt Coal of Fire; then take 
it out of the Fire, and let it cool: Afterwards break it 
up, and take out your Work. 

Thus much of Forging in general. It remains now, 
that you know what Sorts of Iron are fitteſt for the ſeve- 
ral Uſes, you may have occaſion to apply them. 


Of ſeverat Sorts of Iron, and their proper Uſes. 


T is:not my purpoſe, in this place, to tell you how 
CST? I ſhall deferr that till I come to treat of 
 Metrals, and their Refinings. Let it at preſent ſatisfie 
thoſe that know it not, that Iron is, by a violent Fire, 
melted out of hard Stones, called Jron-Stones; of theſe 
Tron-Stones, many Countries have great plenty. But be- 
cauſe it waſts ſuch great quantities of Wood to draw the 
Iron from them, it will not, in many Places, quit coſt to 
uſe them. In moſt parts of England, we have abun- 
dance of theſe Jron-ſtones; but our Engliſh Iron, is gene- 
rally a courſe ſort. of Iron, hard and brittle, fit for Fire- 
bars, and other ſuch courſe Uſes ; unleſs. it be about 
the Forreſt of Dean, and ſome few Places more, where- 
the Iron proves very good. * | 
Swediſh Iron is of all Sorts, the beſt. we uſe in England. 
It is a fine tough ſort of Iron, will beſt endure the Ham- 
mer, and is ſofteſt to file; and therefore moſt coveted by 
Workmen, to work upon. | 
. Spaniſh Iron, would be as good Swediſb Iron, were it 
not ſubject to Red+ſear, (asWorkmen phraſe it) that is to 
crack betwixt hot and cold. Therefore when it falls un- 
der your hands, you muſt tend.it more carnefily a the 
11 25 rorge. 


Nun. J. Smithing. 13 
Forge. But tho' it be a good, tough, ſoſt Iron, yet for 
many Uſes, Workmen will refuſe it, becauſe it is ſo ill, and 
un- evenly wrought in the Bars, that it coſts them a great 
deal of labour to ſmooth it; but it is good for all great 
works that require we/ ding, as the bodies of Anvils, Sledg- 
es, large Bell-clappers, large Peſtles for Mortars, and all 
thick, ſtrong Bars, Sc. But it is particularly choſen by 
Anchor- Smiths, becauſe it abides the Heat better than 
other Iron, and when it is well wrought, is tougheſt. 


There is ſome Iron comes from Holland (though in 


no great quantity) but is made in Germany. This Iron 
is called Dort Squares, only becauſe it comes to us from 
thence, and is wrought into ſquare: Bars three quarters 


of an Inch ſquare. It is a bad, courſe Iron, and only fit 


for ſleight Uſes, as Window-Bars, Brewers-Bars, Fire- 
Bars, Sc. 1 Wet. 2012: beg 
There is another ſort of Iron uſed for making of Hy- 
er, which of all Sorts is the ſoughteſt and — 


— 


But this Sort is not peculiar to any Country, but is in- 


differently made where any Iron is made, though of the 
worſt fort; for it is the firſt Iron that runs from the Stone 
when it is melting, and is only preſerved from the ma- 
king of Mer. | | © 2B 


Buy what hath been ſaid, you may ſee chat the ſofteſt 
and tougheſt Iron is the beſt: Therefore when you chuſe 
Iron, chuſe ſuch as bows ofteneſt before it break, which 


is an Argument of Toughneſs; and ſee it break ſound 
within, be gray of Colour like broked Lead, and free 
from ſuch gliſtering Specks you ſee in broken Autimony, 
no flaws or diviſions in it; for theſe are Arguments that 
it is found, and well wrought at the Mill. 


of Filing i» general. di 


HE feveral forts of Files that are in common uſe are 


che Square, the Flat, the three Square, the half Round, 


— — em — — 


the Round, the Thin File, &c. All theſe ſhapes you muſt 


have 


„ Smithing. l 
have of ſeveral Sies, and of ſeveral Cuts. Vou muſt have 
them of ſeveral ſizes, as well becauſe you may have ſeveral 
fizes of work, as for that it ſometimes falls out that one 
piece of work may have many parts in it joined and fit- 
ted to one another, ſome of them great, and others 
ſmall: And you muſt have them of ſeveral Cuts, becauſe 
the Rada d File cuts faſter than the B aftard-toorb'd 
File, the Fine-tooth 4 File faſter than the Q R 
File. 

The aa er Com: ſecroctl/d Bale (Which if it be . 
is called a Rubber) is to take off the unevenneſs of your 
work which the Hammer made in the Forging ; the Ba/t- 

ard-tooth' d File is to take out of your work, the deep 
Cuts or file- ſtroaks the Nou eh-file made; the Fiinetoar 4 
- lle is to take out the cuts, or file-ſtroaks, the Baſtard-file 
made; and the Smoorh-filc is to take out thoſe cuts, or 
file-ſtroaks, that the fine File made. 

Thus you ſee how the Files of ſeveral Cuts ficceed 
one another, till your Work is ſo ſmooth as it can be 
filed. You may make it yet ſmoother with, Emerick, 
Tripoli, Sc. But of that in its proper place, becauſe it 
ſuits not with this Section of Filing. 

You muſt take care when you uſe the Rough File, thac 
you go very lightly over thoſe dents the Hammer made 
in your work, unleſs your work be forged ſomewhatof the 
ſtrongeſt, for the dents being irregularities i in your work, 
if you ſhould file away as much in them, as you do off the 
Eminencies or Riſings, your work (whether i ic be ſtraight 
or circular) would be as irregular, as it was before you 
filed it: And when you file upon the Prominent, or 
riſing Parts of you Work, with your courſe cut File, 
you muſt alſo take care that you file them not more 
away than you need, for you may eaſily be deceived ; 
becauſe the courſe File cuts deep, and makes deep ſcrat- 
ches in the Work.; and before you can take out thoſe 
15 ſcratches with. Your finer cut Files, thoſe places 


where 


- 
bye.” 


* Numb. I. Smithing. e 75 


where the Riſings were when your work was forged, 


may become dents to your Hammer dents; thefefore 
file not thoſe Riſings quite ſo low, as rhe dents 'the 


Hammer made, but only ſo low, as that the feratches 
the Rough-file makes may lie as low, or deep in your 
work, as your Hammer dents do; for then, when you 
come with your ſmoother Cur Files, after your rough 
File, the ſcratches of your rough File, and your Ham- 
mer ſtroaks, or dents, may both come out together. 
But to do this with greater certainty, hold your File 
ſa, that you may keep ſo much of the length of your 
File as you can to rub, range, (or, as near range as 
you can) upon the length of your Work; for ſo thall 


the File enter upon the ſecond Riſing on your work, 


before it goes off the firſt, and will flip over, and nor 
touch the dent or hollow between the two Riſings, till 
your Niſings are brought into a ſtraight line with your 

ollow dent. But of this more ſhall be ſaid when J 
come to the Practice of Filing, upon ſeveral particular 
forts of work. 3 * ok - _ "I | | 
If it be a Square Bar, (or ſuch like) you are to file 


upon, all irs Angles, or Edges, muſt be left very ſharp 
— ſtraight. Therefore your Vice being well 0 5 25 
cording to fore- going Directions, you mult. in your fi- 
ling athwart over the Chaps of the Vice, be ſure to car- 
ry both your hands you hold the fe in, truly Hori- 
Zontal, or flat over the Work; for ſhould you let ei- 
ther of your hands mount, the other would dip, and 
the edge of that Square it dips upon would be taken 
oft; and ſhould you let your hand move never ſo lit- 
tle circularly, both the Edges you file upon would be 
taken off, and the Middle of your intended Flat, would 


be left with a Riſing on it. But this Hand- craft, you 


muſt attain to by Practice; for it is the great Curioſi- 
. ty in Filing. 


It 


—_ S _ 


| Sai 
5 12 ; "= 
* 
« 
* 


„3 .⸗p . onda 
| _— 


I it be a round Piece, or Rod of Tron, you are to file 


upon, what you were forbid upon Square Work, you 
mult perform on the Round; for you muſt dip your 


Handle-hand, and mount your end- hand a little, and 


| laying pritting near the end of your File to the Work, 


file circularly upon the Work, by mounting your Han- 
dle-hand by degrees, and dipping your End- hand, in 
ſuch manner, as when the Middle of your File comes 
about the rop of your Work, your File may be flat up- 
on it, and as you continue your ſtroaks forwards, {till 
keep your hands moving circularly till you have fini- 
ſhed your full Stroak, that is, a Stroak the whole 
length of the File. By this manner of Circular filing, 
vou keep your Piece, or Rod round; but ſhould you 


file flat upon the top of your work, ſo many times as 


you ſhall remove, or turn your work in the Vice, ſo 
many Flats, or Squares, you would have in your work; 
which is contrary to your purpoſe. eh eat 

When you thruſt your File forwards lean heavy upon 
on it, becauſe the Teeth of the File are made to cut 
forwards ; but when you draw your File back, to re- 
cover an other thruſt, lift, or bear the File lightly juſt 
above the work; for it cuts not coming back. 


Thus much of FI LING in General. 
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MECEANICK EXERCISES: 
The Doctrine of Handy-Works. 
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Applied to the making of Hinges, Locks, Reys, Screws and 
Nuts Small and Great, 


Of Hinges. | 
N Fig. 1. A the Tail, B the Croſs, CDDDDE 
the Joint, DD DD the Pin- hole. When the Joint 
at C on the Tail, is pin d in the Joint at E in 
the Croſs, the whole Hinge is called a Croſs- 
Garnet. 

Hinges, if they be ſmall (as for Cup- board doors; 
Boxes, Sc.) are cut out of cold Plate Iron with the 4 
Cold-Chiſſel, but you muſt mark the out- lines of your in- 
tended Hinge, as Fig. 1. the Croſs-Garnet, either with 
Chalk, or elfe raſe upon the Plate with the corner of the 
Cold. Chiſſel, or any other hardned Steel that will ſcratch 
a bright ſtroke upon the Plate; and then lay ing the Plate 


flat upon the Anvil, if the Plate be large, or upon the 5 


Stake, if the Plate be ſmall, take the Cold-Chiſſel in your 


left hand, and ſer the edge of it upon that Mark, or Raſe, 


and with the Zand-hammer in your right hand, ſtrike up- 
on the head of the Co/d-Chiſſe/, till you cut, or rather 
punch the edge of the Cold-Chiſſel almoſt thro' the Plate 
in that Place, I ſay, almoſt through, becauſe, ſhould you 
{trike it quite through, the edge of the Cold- Chiſſel would 


be in danger of battering, or elſe breaking ; for the Face 


of the Anvil is hardned Steel, and a light blow upon 
its Face would wrong the edge of the Cold. Chiſſel; be- 
D 3 ſides, 


Smithing. Nuamb. I. 
ſides, it ſometimes happens, that the Anvil, or Stabe, is 
not all over ſo hard as it ſhould be, and then the Col- 
Chiſſelwould cut the Face of the Anvil, or Stake,and con- 
ſequently ſpoil it: Therefore when the edge of the Col d- 
Chifſel comes pretty near the bottom of the Plate, you 
muſt lay but light blows upon the colo CHiſſel; and yet you 
mult ſtrike the edge of the Cold-Chiſſel fo near through 
the bottom. of the Plate, that you may break the re- 
maining ſubſtance aſunder with your Fingers, or with a 
pair of Pers, or ſometimes by pinching the Plate in the 
Vice, with the Cur place cloſe to the Superficies of the 
Chaps of the Vice; and then with your Fingers and 
Thumb, or your whole hand, wriggle it quite aſunder, 
But having cut one breadth of the Co/d-Chifſe/, remove 
the edge of it forward in the Raſe, and cut another 
breadth, and ſo move it ſucceſſively, till your whole in- 
tended ſhape be cur out of the Plate. 

When you cut out an Hinge, you muſt leave on the 
length of the Plate AB in this Figure, Plate enough to 
lap over for the Foints, I mean, to Turn, or Double about a 
round Pin, ſo big as you intend the Pin of your Hinge 
{hall be, and alſo Plate enough to Held upon the inſide 
of the Hinge below the Pin- Hole of the Joint, that the Joint 
may be ſtrong. i 7 

The ſize, or diameter of the Pin- hole, ought to be a- 
bout twice the thickneſs of the Plate you make the 
Hinge of, therefore lay a wyre of ſuch a diameter towards 
the end B, in this | Cc 3 
figure on the Tial 
piece, a- thwart 
the Plate as CD, 
and Double the 
end of the Plate | 
B, over the wyre to lap over it, and reach as far as it can 
upon the end A; then hammer the Plate that is lap'd over 
the wyre cloſe to the wyre, to make the Piu- hole round; 
but if your Plate be thick, it will require the taking of 

an 
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an Feat, to make it hammer the cloſer to the wyre, and 
conſequently make the Pin-hole the rounder: Vour 

work may alſo ſometimes require to be Screwed into the 
Vice, with the doubled end upwards, and the bottom ſide 
of the wyre cloſe againſt the Chaps of the Vice, and then 

to hammer upon the very top of the Pin- hole, to round it 

at the end alſo. When you have made the Pin- hole round 

in the inſide, take the Pin CD out of the Pin- hole, and put 

the yoint-end of the Hinge into the Fire to make a Helding- 

heat; which when it hath, ſnatch it quickly out of the 

Fire, and hammer, or weld, the end B upon the . ail-piece A 

till they be incorporate together. But you muſt have a 

care that you hammer not upon the Plate of the Piz-hoe, 

leſt you ſtop it up, or batter it ; when it is well Welded, 

you mult again put in the P CD, and if it will not well 

go into the Pin- hole ( becauſe you may perhaps have am- 

mer d either upon it, or too near it, and fo have ſomewhat 
cloſed it (you muſt force it in with your hammer; and if 
it require, take a Bloodheat, or a Flame- heat, of the Joint 

end) and then force the Pin into the Pin-hole, till you 

find the Pin-hole is again round within, and that the Pin, 

or Wyre, turn evenly about within it. 

Afterwards with a Punch of hardned Steel (as you 
were taught Numb. I. fol. 11.12.) Punch the Nail-holes in 
the Plate; or if your Plate be very thin, you may punch 
them with a c cold Punch. After all, /mooth it as well 
as you can with your Zand-hammer ; take a Bloodred 
Heat, if your Work require it, if not, ſmooth it cold; 
fo ſhall the 7ail-pzece be fit for the File. Double, and 
Meld the Croſs-piece, as you did the 7 ail-piece. 

Having forg'd your Hinge fit for the File, you muſt pro- 
ceed to make the Joint, by cutting a notch in the middle 
of the Pin- hole between DD in Plate 2. on the Croſs, as at 
E, and you muſt cut down the ends of the Pin- hole on the 
Zailepiece, as at DD, till the Joint at C fit exactly into 
the notch in the Co, and that when the Pin is put = | 
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the Pin- hole DD on the Croſs, the Pin- hole in the Tail- 
piece may alſo receive the Pin; then by holding the Tail. 
piece in one hand, and the Croſs in the other, double the 
Tail and Croſs towards one another, to try if they move 
evenly and ſmoothly without ſhaking on the i; which 
if they do, the Joint is made; if they do not, you muſt 
examine where the Fault is, and taking the Pin our, 
mend the fault in the Joint. | 
Then File down all the irregularities the Co/d-Chiſſe/ 
made on the edges of your Work, and ( if the curioſity of 
work require it) le alto the outer flat of your work. But 
Smiths that make quantities of Hinges, do brighten them, 
(as they call it) yet they ſeldom le them, but Grinde 
them on a Grind-ſtone till they become bright, c. 
Having finiſhed the Joint, put the Pin in again; but 
take care it be a little longer than the depth of the Joint, 
becauſe you muſt batter the ends of the Pin over the ou- 
ter edges of the Pin- hole, that the Pin may not drop out 
when either edge of the Croſs is turned upwards. 
The chiefeſt curioſity in the making theſe, and, in- 
deed, all other Hinges is, 1. That the Pin- hole be ex- 
actly round, and not too wide for the Pin. 2. That the 
Joints are let exactly into one another, that they have 
no play between them, leſt they ſhake upwards 
or downwards, nor yet are forced too hard into one a- 
nother, leſt when they are nailed on the door, the Joint 
be in danger of breaking. 3. That the Croſs, and the 
Tail lie on the under-ſide exactly flat, for ſhould they 
wrap out of flat when they are nailed on, the Nails 
would draw the Joint a-wry, and not only make it 
move hard, and unevenly, but by oft Opening and 
Shutting break the Joint. 4. If your Work be inten- 
ded to be curious, the true Square-filivg the upper-ſide, 
as you were taught Numb. I. fol. 14, 15, 16. is a great 
Ornament. 


. 


a Smiths 


Numb. I. Smithing. 21 
a Smiths call all Chiſſels they uſe upon cold Iron, 
Cold-Chiſſels. 1 
3 The Staſe is a ſmall Anvil, which either ſtands upon a 
broad Iron foot, or Baſis, on theWork-Bench,to remove 
as occaſion offers; or elſe it hath a ſtrong Iron Spike 
at the bottom, which Iron Spie is let into ſome certain 
place of the Work-Bench not to be removed. Its office 
is to ſet ſmall cold Work ſtraight upon, or to Cut or 
Punch upon with the Cola-Chiſſel, or Cold-Punch. 
c Smiths call all Punches they uſe upon cold Iron, Cold- 
Punches. Nx 
If the Hinge you are to make be large, and Plate-Iron 
is not ſtrong enough for it, you muſt Forge it out of flat 
Bar-Iron, as you were taught Numb. I. Fol. 8. to 13. 
The manner of working Duftails, Fig. 5. and Side- 
hinges, Fig. 6. ©c. is (the ſhape Sa in all reſpects 
the ſame I have here ſhewed you in Croſ-Garnets; but 
in theſe (or others) you may (if your work require cu- 
rioſity ) inſtead of Doubling for the Joint, Forge the 
Round for the Joint of full Iron, and afterwards Drill a 
hole through it, for the Pin- hole; and by curious H- 
ling, work them ſo true into one another, that both 
ſides of the Hinge ſhall ſeem but one piece; as I ſhall 
ſhew more at large, when I come to the making Com- 
paſſes, and other Joints for Mathematical Inſtruments. 


Of Locks and Keys. | 

As there are Locks for ſeveral purpoſes, as Street-door 
Locks, called Stock Locks, Chamber=door Locks, called 
 Sprang=-Locks, Cupboard=-Lecks, Cheſt=Locks, Trunk-Locks, 
Pad=Locks, &c. So are there ſeveral Inventions in Lecks, I 
mean, in the making and contriving their ards, or Guards. 
But the contrivances being almoſt innumerable, accor- 
ding to the various fancies of Men,ſhall be referred to a- 
nother time to diſcourſe ; and I ſhall now ſhew you the 
working of a Spring-Lock, which when you know how 
Fa a E to 
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7x Smithing. Numb. I. 
to do, your Fancy may play with Inventions, as you 
beſt like. r 

In Fig. 2. AA AA the Main plate, B C the Aey-hole, 
ED E the Top- boot, EE Croſ-wards, F the Bolt, G the 
Boli-Toe, or Bolt-Nab, H the Draw-tack Spring, I the 
Tumbler, K the Pin of the Tumbler, LL the Staples. 
In Fig. 3. AAA A the Cover-Plate, B the Pin, 
DCD the*Main-ward, D D Croſs-wards, E the Step- 
ward, or Dap-ward. „ 
In Fig. 4. A the Pin- hole, B the Step, or Dap-ward, 
C the Hool- ward, D the Middle, or Main Croſs-ward, 
E E the Croſ5-ward, F the Main-ward, G G Croſs-ward, 
H the Shand, I the Pot, or Bead, K the Bow-ward, L 
the Bom, B CDE E F GG the Bit. T 1 2 
Firſt, Cut out of an Iron Plate with a Cold-Chiſſel, the 
fie and ſhape of the Main-Plate, as you were taught to 
eut the Croſs and 7ail-piece of the Croſ- Garnet; then con- 
ſider what depth you intend the Bit of the Hey ſnall have, 
and ſet that depth off on the Main-Plate, by leaving about 
half an Inch of Plate between the bottom of the Aey-hole, 
and the lower edge of the Main-Plate, as at C (or more 
or leſs, according to the ſize of the Lock.) Then meaſure 
with a pair of Compaſſes between the bottom of the Bit, 
and the Centre of your ey (or your intended Aey) and ſet 
that diſlance off from C to B, near the middle between 
the two ends of the Maln-Plate, and with the a Prick-prunch 
make there a mark to ſet one foo? of your Compaſſes in, 
then opening your Compaſſes to the middle of the Bit of 
your intended Fey, as to D, defcribe the Arch E D E for 
the true place the Z op- Hoop muſt ſtand on. 
Then cut out another piece of Plate as AAA A in Fig. 3. 
for a Cover plate, with two pieces one on each ſide, long 
enough to make Studs of to turn downwards, and then 
outward again as F F, GG, that the Cover- plate may ſtand 
off the Main- Plate, the breadth of the Bit of the Ney; 
and at che two end of theſe Scudo Punch holes, as G G, 
to 
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to Rivet the Cover-Plate into the Main-Plate. In the 
middle of this Plate make the Centre, as at B, then open 
your Compaſſes to three quarters the length of the Bzz, 
and half the Diameter of the Shark of the Key, and pla- 
cing one foot in the Point B, deſcribe with the other 
foot the Arch DCD for the true place of the Main- 
ward, then ſet your Compaſſes to a little more than 
half the Diameter of the Shaxk, and place one foot (as 
before) in the Centre B, and with the other ſoot deſcribe 
the ſmall Arch E, for the true place the 3 or (as 
ſome call it) the Dap-ward mult ſtand: So have you the 
true places of the Nards, for an ordinary Spring-Lock ; 
you may (if the depth of your Bit will bear it) put more 
Wards in your Plates. But you muſt note, that the more 
Wards you put in, the weaker you make your ey; be- 
cauſe that to every Ward on the Plates, you muſt make 
a flir, or Ward in the Bit of the Aey; and the more 
Wards you make, the weaker the Iron of the Bit will 
be; then if the Bolt ſhoot not eaſily backwards, of 
forwards, the Bit may be in danger of breaking. 
| Having marked on your Plates the places of all your 
Wards, you muſt take thin Plate, and with Hammering 
and Filing make them both þ Zammer-hard, and of equal 
thickneſs all the way. Then le one edge very ſtraight, by 
laying a trazght Ruler juſt within the edge of it, and draw- 
ing, or racing with a point of hardned Steel, a bright line 
by the ſide of the Ruler; File away the edge of the Plate 
to that line, then draw (as before) another ſtraight line 
parallel to the firſt ſtraight line, or which is all one, pa- 
rallel to the filed Edge, juſt of the breadth you intend 
the Wards ſhall be, and File as before, only, you muſt: 


leave two, or ſometimes three Studs upon this Plate, one 


near each end, and the other in the middle, to Ridet into 
the Main.: plate, to keep the Ward fixt in its place. There- 
fore you muſt take care when you elect this thin piece of 
Plate, that it be broad enough for the Ward, and =_ 
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24 1 Smith ing. NVionmk. I. 
Studs too. Then lay ing the Plate a-thwart the Pike of 
the Bickern, hold your hand even with the face of the Bic- 
tern, and hammer this Plate down ſomewhat by the ſide 
of the Pike, and by degrees you may ( with care taken ) 

bring it unto a circular form, juſt of the ſize of that Cir- 
cle you deſcribed on the Main-Plate; which when you 
have done, you muſt apply this Ward to the Circle you 
deſcribed on the Main-Plate, ſetting it in the poſition 
you intend it ſhall be fixed, and marking with a ſteel 
Point where the Studs ſtand upon that Circle, in thoſe 


marks punch holes to Rivet the Studs to. Work ſo by 

all the other Wards. o 7 3h 
If you have a Pin to the Lock, Punch a hole through © 

the Centre on the Cover-Plate, ſomewhat ſmaller than 
the Wyre you are to make your Pin of, becauſe you 
may then fe one end of the Pin away to a Shank, which 
mult fit the ſmaller hole on the Plate, and the whole 
thickneſs. of the Pin will be a Sho/der, which will keep 
the Pin ſteddy in the Centre-hole of the Plate, when the 

Pin is Rivetted into the Plate. But becauſe there is ſome 
Skill to be uſed in Rivetting, I ſhall, before I proceed a- 
ny farther, teach you 2 


Tue manner of Rivettin g. IJ 


Rivetting is to batter the Edges of a Shawk over a 
Plate, or other Iron, the Sant is let into, fo as the 


Plate, or other Iron, may be clinched cloſe, and fixed 
between the battering at the end of the Shank and the 
Sholder. So that F 
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When you Rzvet a Pin into a hole, your Pin muſt have a 
Sholder to it thicker than the hole is wide, that the Sho/der 
{lip not through the hole, as well as the Shank ; but the 


Shank of the Pin muſt be exactly of the ſize of the hole 


the Shank muſt be Rivetted into, and ſomewhat longer 


than the Plate is thick; Ale the end of the Shank 3 
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ſhall the Edges of the end, the eaſilier batter over the 
Plate; then put your Shank into the hole wherein it is to 
be Rivetted, but be ſure you force the Shank cloſe up to 
the Sholder ; then turn the top of this Sho/der downwards 
(Plate and all) upon your Szake, but lay it ſo, as that rhe 
Sholder lie ſolid, and the Shank, at the ſame time, ſtand 
directly upright, and with your left hand, keep your 
work bearing hard upon the flat, or face of the Stake. 
Then holding your hammer in-yeur right hand, hold the 
edge of the face of it dripping a- ſlope from the right 
hand outwards, and lay pretty light blows upon the 
edge of the end of the Shank, turning with your left 
hand your work round to the face of the Hammer, till 
you have battered the edges of the Shaxk quite round a- 
bout; bur this is ſeldom done, with once turning your 
work about; therefore you may thus work it round a- 
gain and again, till you find it is pretty well Rivetted; 
then lay heavier blows upon it, ſometimes with the face, 
ſometimes with the Pex of the hammer, till the end of the 
Shank is battered effectually over the Plate. 

One main conſideration in Rzvertive is, that the Pin 
you rivet in, ſtand upright to the Plate, or other Iron you 
rivet it upon; for if it do not ſtand upright, you will be 
forced to ſer it upright after it is i tted, either in the 
Vice, or with your Plyers, or with your Hammer, and that 
may, if your Plate be thin, bow it, or if it be thick, break 
the Sank, or elſe the Sholder of your Rivet, and fo you 
loſe your labour, and ſometimes {ſpoil your Work. _ 
Another conſideration is, that when you rivet a Pin to 
any Plate, and you fear it may afterwards twiſt about by 
ſome force that may be offered it, you muſt, to provide 
againſt this danger, ſle the Shank you intend to River, 
either Square, or Triangular, and make the hole in the 
Plate you rivet it into, of the ſame ſize and form, and 
then r2vet in the Shank, as before. There are two ways 


to make your Hole, Square or Triangular, one is by fing 
| 1 
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Smithing. Numb. I. 
it into theſe forms, when it is firſt Punched round; the 
other by making a Punch of Steel, of the ſize and ſhape 
of the Shank you Are to rivet, and punching that punch 
into the Plate, make the ſame form. 

No to return where I left off. The Pius and Shaxks of 
theſe Wards muſt be made of a long ſquare form, becauſe, 
(the Plates of the Wards being thin) ſhould you make 
them no broader than the Plate is thick, the Studs, or 
Shanks would be too werk to hold the Wards, therefore 
you muſt make the Riverring-ſhank three or four times, 
or ſometimes more, as broad as the Plate is thick, and 
then rivet them in, as you were taught juſt now. 

Then place the Cover-p/ate upon the Main-plate, fo as 
the Centre of the Coxer- plate, may ſtand directly over and 
againſt the Centre of the Main-plate, and make marks 
through the hole G G, of the Studs of the Cover-plate up- 
on the Main- plate, and on thoſe marks Punch holes, and 
fit two Pins into them, to faſten the Cover-plate on to 
the Main- plate, but you mult not yet rivet them down, 
till the Xey-hole be made, becauſe this Cover plate would 
then ſtop the progreſs ofthe File through the Main-plare, 
when you fie the Ney-hole. When you have placed the 
Cover-plate upon the Main-plate, and fitted it on with 
Pins, ſo, as you may take it off, and put it on again, as 
your Work may require, you muſt Punch the Xey-hole, or 
rather drill two holes cloſe by one another, if the Xey- 
bole falls near the Wards, becauſe Punching may be apt to 
ſet the Wards out of form, and with ſmall Files, file the 
two holes into one another, to make the hole big e- 
nough to come at it with bigger Files, and then file 
your Aey-hole to your intended ſize and ſhape. I 

The Hey-hole being finiſhed, forge your Aey, as you were 
taught, Numb. I. fol. S. and if your Ney is to have a Pin- hole, 

* &drili the hole in the middle of the end of the hank, then 
Ne the Wards, or Slits in the Bit with thin Files; yer 
ſometimes Smiths Punch, or Cut them with a Co/d-C bi g 
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Numb. I. Smithing. 17 
el, at the ſame diſtances from the middle of the Pin- 
> hole in the end of the Shank (which is the ſame Centre 
which was made before, in the Main- plate on the Cover 
plate) which you placed the Wards at, from the Cen- 
tre of the Main and Cover-plate. But before you file 
theſe Wards too deep into the Bt of the Aey, make 
trials, by putting the Bit into the Hey- hole, whether the 
Wards in the Bit, will agree with theWards on the Plates, 
which if they do, you may boldly cut them to the 
depth of the Wards on the Plate; if not, you mult al- 
ter your courſe till they do; but you muſt take great 
care in cutting the Wards down ſtraight, and ſquare to 
the ſides of the Bit; for if they be not Cut down 
ſtraight, the Wards on the Plates, will not fall in with 
the Wards in the Bit of the ey; and if they be not 
ſquare to the ſides of the Bit, the Bit will not only 
be weaker than it need be, but it will ſhew unhan- 
ſomely, and like a Botch to the Eye. | 
f The Croſs and Hookwards is made, or, at leaſt, entred 
a⁊at the Forge, when the Iron hath a Blood, or almoſt a Flame 

* . Heat, yet ſometimes Smiths do it on cold Iron, with a 
> thin Chzfſel, as you was taught Numb. I. fol. 11, x2. But 
you muſt take care that your Chifſe! be neither too 
thick, or too broad, for this Punching of Wards is on- 
ly to give the thin Files entrance to the work; which 
entrance when you have, you may caſily le your Croſs, 
or Hoof warde, wider or deeper, as your Work may re- 
gquire; but if your Chiſſel be too broad, or too thick, it 
will make the Wards in the Bit too long, or too wide, 
and then (as I ſaid before,) the Bit of your Hey will 
prove weaker than it needs to be. f 
] Having made the Wards on the Plate, and in the Bit of 
the Hey, you mult Forge the Bolt of a conſiderable ſub- 
flance, thick and ſquare ar the end that ſhoots into the 
Sslraple in the frame of the Door, that it may be ſtrong 


* 3} enough to guard the whole Door; but che reſt of the 
- I "Or Bolt 
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Bolt that lies between the two & Nerf on the Main-plate, 
may be made very thin inwards, that is, the ſide that lies 
towards the Main- plate, which becauſe it cannot be ſeen 
when che Bolt is fixed upon the Plate, I have made a 
Figure of it, and turned whe inſide to view, as in Fig. 4. 
where you may ſee, that the end A, hath a conſiderable 
ſubſtance of Iron to guard the whole Door, as afore- 
ſaid, and B is a ſquare Stud, which doth as well keep the 
outſide flat of the Bolt on the Range, as ſerve for a Stud 
for the Spring H in Fig. 2. to preſs hard againſt, and ſhoot 
the Bolt forwards : This Bolt muſt be wrought ſtraight 
on all its ſides, except the Topſide, which muſt be 
wrought ſtraight only as far as the Sho/der G, called the 
Toe, or Nab of the Bolt, which riſes, as you ſee in the 
Figure, conſiderably high, above the ſtraight on the Top 
of the Bolt: The office of this Nab, is to receive the 
bottom of the Bit of the Ney, when in turning it a- 
bout, it ſhoots the Bolt backwards, or forwards; R- 
Having forged and filed the Bolt, you muſt fit the hollow 
ſide of it towards the Main- plate, at that diſtance from the 
Hey- hole, that when the Fey is put into the Fey-hole, and 
rurned towards the Bolt, the bottom of the Bit may fall al- 
moſt to the bottom of the Na, and ſhoot the Bolt back ſo 
much, as it needs enter the Staple in the Door- frame. And 
having found this true place for the Bolt, you muſt with 
{quare Staples, juſt fit to contain the Bolt with an eaſie 
play, faſten theſe Staples, By Rivetting them with the 
Bolt within them, one near the Bolt end, the other near 
the Nab end, as at LL to the Main- plate. = 
Then Punch a pretty wide hole in the Maiu-plate, as at 
E, to receive a ſtrong Pin, and fe a /holder to the Shank of 
the Pin that goes into the Plate. This Pin is called the 
Pin of the Tumbler ; the Tumbler is marked I, which is a 
long piece of Iron, with a round hole at the top to fit 
the Pin of the Tumbler into, that it may move upon it, 
as on a Joint, and it hath an ZZook returning at the low- 
er 
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er end of it, to fall into the breech of the Bolt, and by 
the Spring H forces the Bolt forwards, when it is ſhot 
back with the Aey. This Spring is made of Steel, and af- 
terwards temper d (as I ſhall ſhew you in proper place.) 
It is fixed at the bottom of the Mazin-plate, by two ſmall 
Shanks proceeding from that edge of the Spring that lies 
againſt the Main-plate, as at OO: Theſe Shanks are to 
be Rivetred (as you were taught even now) on the 
other ſide of the bHair-plate. | | 

All things being thus fitted, punch an hole on each cor- 
ner of the Main- plate for Nails to enter, that muſt nail the 
Lock to the Door. Or if you intend to Screw your Lech on 
the Door, you muſt make wide holes, big enough to re- 
ceive the Shank of the Screw. Laſt of all, iter down your 
Cover-plate to the Main-plate, and file your Key, and poliſh 
it too, if you will; ſo ſhall the Lock and Fey be finiſhed. 

a A Prick-punch, is a piece of temper'd Steel, with a 
round point at one end,to prick around mark in cold Iron. 
6 Hammer-hard, is when you harden Iron, or Steel, 

with much hammering on it. 


The making of Screws and Nuts. | 


HE Shank of the Screw for Doors, and many other 
| purpoſes, muſt be Forged ſquare near the Head, 
becauſe it muſt be let into a ſquare hole, that it may not 
twiſt about when the Nut is turned about hard upon the 
Screu-pin. Therefore take a {quare Bar, or Rod of Iron, 
as near the ſize of the Head of the Screw-pin as you can, 
and taking a Flame-heat of it, lay fo much of this Bar as 
you intend for the length of the Shank, with one ſquare 
| ſide flat, upon the hither ſide of the Anvil, and hammer it 
down to your intended thickneſs : But have a care you 
do not ſtrike your Iron on this ſide the edge of the An- 
wil, leſt you cut the Iron, as I told you Numb. I. fol. 11. 
Thus, at once, you will have two ſides of your Shank 
forged; the under-ſide made by the Anvil, and the up- 
| F per- 
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per- ſide beaten flat with the Hammer: The Head will be 
in the main Rodof Iron; then if your Iron grows cold, 
give it another Heat, and lay one of the unwrought ſides 
upon the hither-ſide of the A»v2/, juſt to the Head, and 
hammer that down, as before, ſo ſhall the two other 
ſquare ſides be made; then hammer down the Corners of 
ſo much of this Shank, as you intend for the Screm-pin, 
and round it, as near as you can, with the Hammer; ſet 
then the Chiſſe/ to the thickneſs you intend the Head ſhall 
have, and ſtrike it about half through, then turn the 
ſides ſucceſſively, and cut each ſide alto half through, till 
it be quite cut off. If the Sholder be not ſquare enough, 
hold it in your /quare-nos'd Tongs, and take another Hear, 
and with ſpeed (leſt your Work cool) ſcrew the Shank 
into the Vice, ſo as the Sholder may fall flat upon the 
Chaps of the Vice; then hammer upon the Head, and ſquare 
the Sholder on two ſides, do the like for ſquaring the o- 
ther two ſides. This was, in part, taught you before, in 
Numb. I. fol. I 1. but becauſe the cutting this Iron Rod, 
or Bar, juſt above the Sholder makes the Head, and for 
that I did not mention it there, I thought fit (ſince the 
purpoſe required it) to do it here: The Forging of the 
Nuts are taught before, Numb I. Fol. 11, 12. 

Having forged and filed your Shank ſquare, and the 
Head either ſquare or round, as you intend it ſhall be, /e 
alſo the Scren-pin, from the riſings and dents left at the 
Forge; and file it a little tapering towards the end, that 
it may enter the Screu-plate; the Rule how much it muſt 
be Tapering is this, conſider how deep the Inner Grooves 
of the Screw-plate lie in the outer 7 hreds, and file the end 
ofthe Screw-pin ſo much ſmaller than the reſt of the Screw- 
pin, for the outer Threds of the Screw-plate muſt make the 
Grooves on the Screw-pin, and the Grooves in the Screw-= 
plate, will make the 7hreds on the Screw-pin. Having fit- 
red your ſelf with a hole in your Screw-plare (that is, ſueli 
a hole whoſe Diameter of the hollow Grooves, ſhall be A 

”m 
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qual to the Diameter of theScrew-piy, but not ſuch an hole, 
whoſe Diameter of the outer 7hreds, ſhall be equal to the 
Diameter of the Screu-pin, for then the Serew-plate will 
indeed turn about the Screw-p/y, but not cut any Grooves, 
or Threds, in it) {crew the Shank with the Head down- 
wards in the Vice, ſo as that the Scren- pin may ſtand di- 
realy upright, and take the handle of the Scremplate in 
your Right-hand, and lay that ho/e flat upon the Screu- 
pin, and preſs it pretty hard down over it, and turn the 
Screw-plate evenly about with its Hane towards you, 
from the Right towards the Left-hand, ſo ſhall the outer 
Threds of the Srew-plate cut Grooves into the Screw-pin, 
and the ſubſtance of the Iron on the Scren-pin, will fill up 
the Grooves of the Screw-plate, and be a 7hred upon the 
Screw-pin. But take this for Caution, that, as I told you, 
you muſt not make your Screw-p7n too ſmall, becauſe the 
Screm-plate will not then cut it, ſo if you make it too 
big (if it do enter the Screw-plate where it is Taper) it 
will endanger the breaking it, or, if it do not break it, 
yet the Screw-plate will, after it gets a little below the 
Tapering, go no farther, but work and wear off the 
Thred again it made about the tapering. 

To fit the Pin therefore to a true ſize, I, in my Practiſe, 
uſe to try into what Hole of the Screw-plate, the Tap or 
place of the Tap, (if it be a tapering Tap, I make the Nut 
with, will juſt ſlide through; ( Threds and all ;) (which 
generally in moſt Screw-plates is the hole next above that 
to be uſed) for then turning my Pin about in that hole, if 
the Pin be irregularly fled, or but a little too big on any 
part of it, the 7Zhreds of that Hole will cut ſmall marks 
upon the Pin, on the irregular places, or where it is 
too big; ſo that afterwards fing thoſe marks juſt off, 
I do, at once, file my Pin truly round, and ſmall e- 
nough to fit the Hole I make my Screw-pin with. 
As the Hole of the Screw-plate mult be fitted to the 
Screw-pin, ſo muſt the Screw-tap that makes the Screw 
X ES in 
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| in the Nut, be fitted to the round hole of the Nut; but 
| that J. 1 muſt be of the ſame ſize of your Screw-pin 
| too, which you may try by the ſame ho/e of the Scren- 


nt A 


| plate you made the Screw-pin with. Screw the Nut in 
j the Vice directly flat, that the ho/e may ſtand upright, 
18 and put the Scren-tap upright into the hole; then if 
ii our Screw-tap have an handle, turn it by the handle 
al y rap e, rurn it by | 
I [ hard round in the Hole, ſo will the Screw-tap work it 
W | ſelf into the Hole, and make Grooves in it to fit the 
C | | Threds of the Screu-pin. But if the Screw-tap have no 
1 handle, then it hath its upper end filed to a long ſquare, 
9 [ to fit into an hollow ſquare, made near the handle of 
[43K the Screw-plate ; put that long ſquare hole, over the 
1 long ſquare on the top of the Tap, and then by turn- 
4 ; ing about the Screw-p/ate, you will alſo turn about the 
Tap in the hole, and make Grooves and Zhreds in the 

Net |: 'W 

Bur though ſmall Screws are made with Screw-plates, 
yet great Screws, ſuch as are for Vices, Hot-Preſſes, 
Printing-Preſſes, &c. are not made with Screu-Plates, 
but muſt be cut out of the main Iron, with hea 


blows upon a Cold-Chiſſel. The manner of making 
them, is as follows. | + 
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The Rules and manner of Cutting Worms upon great Screws. 


HE 7hreds of Screws, when they are bigger than can 
N be made in Screw-plates, are called Worms. The 

conſiſt in length, breadth and depth; the length of a 
Worm begins at the one end of the Spindle, and ends at 
the other; the breadth of the Worm, is contained be- 
tween any two Grooves on the Spindle, viz. The upper 
and under Groove of the Worm, in every part of the Spin- 
ll ale; the depth of the Vorm, is cut into the Diameter of 
1 the Spindle, viz. The depth, between the outſide of the 
. Worm, and the bottom of the Groove, 


The 
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The depth ought to be about the one Seventh Part 

of the Diameter, on each ſide the Spindle. 

You ought to make the Groove wider than the Worm 

is broad, becauſe the Worm being cut out of the {ame in- 

tire piece with the Spindle, will be as ſtrong as the Worm 

in the Nut, tho' the Worm on the Spindle be ſmaller ; for 

you cannot come at the Worm in the Nut, to cut it with 

Files, as you may the Spindle, and therefore you muſt 

either Turn up a Rod of Iron, to twiſt round about the 

Grooves on the Spindle, and then take it off, and Braze it 

into the Nut, or elſe you muſt Caft a Nut of Braſs upon 

the Spindle, which will neither way be ſo ſtrong as the 

Worm cut out of the whole Iron, by ſo much as Braſs is a 

; weaker Mettal than Iron, and therefore it is that you 

1 ought to allow the Worm in the Nut, a greater 

Z breadth than the Vorm on the Spindle, that the ſtrength 

of both may, as near as you can, be equallized ; for 
both being put to equal force, ought to have equal 1 
ſtrength. The Worm may very well be the One Seventh | 
Part ſmaller than the Groove is wide, as aforeſaid. | 
_ Having conſidered what breadth the Worm on the 1 
Spindle ſhall have, take a ſmall thin Plate of Braſs, or | 
Iron, and file a ſquare notch at the end of it, juſt ſo 
wide, and ſo _ as your Worm is to be broad and | 
deep, and fi/e the ſides of the Plate that this notch ſtands 1 
berween, juſt to the width of the Groove. This Plate, 
muſt be a Gage to file your Worm and Groove to equal 
breadth by; then draw a ſtraight and upright line the 
whole length of the Spinale; divide from this line the 
Circumference of the whole Spindle into eight equal 
parts, and through thoſe Diviſions, draw ſeyen Lines 
more parallel to the firſt Line; then open your Compaſ= 
ſes juſt to the breadth of one Worm, and one Groove, and 
ſet off that diſtance ſo oft as you can, from the one end 
of the Spindle to the other, (but I ſhould firſt have told 
you, that the end of your Spindle muſt be truly ſquare 
| | to 
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34 Smithing. | Numb. J. 
to the outſide ) and with a Prick-Punch, make a mark 
to every ſetting oft on that line : Do the like to all the 
other {traight upright Lines. Note, that you may 
chuſe one of theſe eight upright lines for the firſt, and 
make the next towards your left hand, the ſecond (bur 
then the firſt muſt ſtand towards you) and the next 
that, the third, and ſo on. And the top mark of every 
one of theſe upright ſtraight Lines, ſhall be cailed the 
firſt Mark, the next under that the ſecond Mark, the 
third, the third Mark, and ſo downwards in Order 
and Number. 

_ Having marked one of theſe eight Lines at the top 
of the Spinale, to begin the winding of the Worm ar, 
with a Black- lead Pencil, draw a line from that Mark 
to the ſecond Mark, on the next upright line towards 


the left hand, from thence continue drawing on with 


your Pencil to the third Mark, on the third upright 
line, draw on ſtill to the fourth Mark, on the fourth 
upright line, and ſo onwards, till you have drawn o- 
ver the eight ſtraight lines, which when you have done, 
8 muſt ſtill continue on, drawing downwards to each 
ower Mark on each ſucceſſive upright line, till you 
have drawn your Worm from end to end: Then exa- 
mine, as well as you can, by your Eye, whether the 
Worm you have carried on from Mark to Mark with the 
Black-lead Pencil, do not break into Angles, which if 
it do any where, you muſt mend it in that place: Then 
with the edge of an half-roznd File, file a ſmall line in 
that Black- lead line, and be ſure that the line you are 
filing, run exactly through all the Marks that the Black- 
lead Pencil ſhould have run through (if it did not, for 
want of good guidance of the hand.) This ſmall line is 
only for a guide to cut the Groove down by; for the ma- 
King of a Screw is, indeed nothing elſe, but the cutting 
the Groove down, for then the Vorm remains: But you 
muſt not //c in this ſmall line, but leave it as a guide 

ro 
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to lie on the middle of the Worm (as I faid before): 
Therefore to cut down the Groove, take a Cold-Chiſſel, 
ſomewhat thinner than you intend the Groove ſhall be 
wide, viz. about the thickneſs of the breadth of the 
Worm, and, with heavy blows, cut out the Groove pretty 
near. The reaſon why you ſhould not offer to cut the 
Grooves to their full width at the firſt, is, becauſe your 
Hand may carry the Cold-Chiſſel ſomewhat awry, and 
ſhould your Cold -Chiſſel be as thick as the Groove is wide, 

ou could not ſmooth the Irregularities out, without 
making the Horm narrower than you intended it: Then 
with a Flatefile open and ſmooth the Groves, filing in the 
middle between the two next fine lines cut by the Halſ- 
round File, till you haye wrought the Spindle from end 
to end, ſo ſhall the Worm remain. But you mult not ex- 
peck, that though the Groovebe cut, it is therefore fini- 

ed, for now you mult begin to uſe the thin Plate-Gage, 
and try Firſt, whether the Worm have equal breadth all 
the way. Secondly, whether rhe Groove haye equal 
breadth all the way. And Thirdly, whether the Groove 
have equal depth all the way; and where ever you find 
the Worm too broad, you muſt fe it thinner, and where 
the Groove is not deep enough, f/e it deeper; there- 
fore in cutting down the Groove you may obſerve, that 
if, at firſt, you le the Worm ne er ſo little too narrow, 
or the Groove ne er ſo little too deep, you ſhall have all 
the reſt of the Worm, or Groove, to file over again; be- 
cauſe the whole Norm muſt be wrought to the breadth 
of the ſmalleſt part of it, and the whole Groove to the 
depth of the deepeſt place all the way, eſpecially if the 
Nut be to be Caſt in Braſs upon the Spindle; becauſe the 
Mettal running cloſe to the Spindle will bind on that 
place, and not come off it; but if the Nat be not to be 
Caſt in Braſs, but only hath a Vorm brazed into it, this 
niceneſs is not ſo abſolutely neceſſary, becauſe that 


Worm is firſt Turned up, and bowed into the Grooves of 
the 
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the Spindle, and * may try that before it is Braꝛ A 


into the Nut, and if it go not well about, you may 
mend, or botch it, either by Hammering, or Filizg, or 
both. | 

The manner of Caſting the Nut upon the Spindle, 1 
ſhall ſhew when I come to the Caſing of Metals ; and 
the manner of Brazing hath been Taught already. 
Numb. I. fol. 12, 13. 

If your Spindle is to have three or four Worms win- 
ding about it, as Coining-Preſſes, and Printing-Preſſes 
have, that they may not wear out too faſt, you muſt 


divide the Circumference into three or four equal parts; 


and each of theſe equal parts, into two equal parts, 

and having ſtraight upright lines, drawn as before, begin 
a Worm at each of thoſe three, or four Diviſions, on the 
Circumference, and conſidering the breadth of your 


ſo oft as you can on all the upright lines, and making 
Marks on thoſe, at each Setting off, draw, as before, a 


line from the end of the Spindle, on the firſt upright 


line to the Mark below it, which is the ſecond Mark 


on the ſecond upright line, from thence to the third 


Mark, on the third upright line, and ſo on to the other 
end of the Spindle. Having drawn the firſt Worm, 
work the other Worms as this. 5 

Thus much may, at preſent, ſuffice for great Screws ; 
when I come to exerciſe upon Printing, I ſhall be more 
copious on Rules for Printing-Preſs Spindles. 


Worm, and width of your Groove, meaſure that width 
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MECHANICK EXERCISES: 
14 GR 

The Doctrine of Handy- Mori. 


2*2*—„ 


Viz. The making of Facks, and Bullet-Molds, the twiſting 
of Iron, and Caſe-hardning it, with the uſe of ſome J. = 
not treated of before : Alſo of the ſeveral Sorts of Steel, 
the manner of Softning, FHardning and Tempering them. 


Of Jacks. 


Ig. I. is called a Worm-Fack. AB the Fore-fide, 
AC the Bach- ide, A A the Top-prece, BC the 
Bottom-piece, altogether the Fack-Frame, EE 
K the Main-Spindle, NO N the Main Wheel 
| and Barrel, O the Barrel, D the Wind-up-piece, 
faſtned into the Barrel, F F the Worm-wheel 8 ale, G 
the Worm-wheel, Q the Worm-Nut, H the Worm, R the 
Stud of the Worm-Spindle, D the Worm-Loep, L the Wind- 
up- piece, M the Winch, or Winder, or Handle, the Iron 
part is rhe Winder, the Wood the Handle, S the Eye of 
theWinder, II the Fly, T the Socket of the Fly, V the 
Struck-Wheel, X the Stayes, or Back-faſtnings. 

Firſt you are to Forge the Fack-frame, and on the left 
ſide of the Foreſide, a Shank for the Stud of the N ormoſpin- 
dle, as you were taught, Numb. I. fol. 8, 9,10,11,12. and 
then file it, as you were taught, Numb. I. fol. 14, 15, 16. 

Ihe top and bottom Pieces are let into ſquare holes at the 
ends of hs Fore and Back/1des. But you muſt forge the?o 
and bottom Pieces with two ſmall Squares towards the ends 
of them, and two round ends for Screm-pins, beyond thoſe 
ſquares. The ſmall ſquares are to be fitted into ſquare 
holes into the Fore and Bachſides, and the round Screw-pins 
are to make Screws of, to which a ſquare Nut is to be fitted 


G 3 to 


to dra the tgp and bottom Pieces cloſe and tight up to the 
inſides of the Fore and Baciſides. The manner of filing of 
theſe ſquare Ends you were, in part, taught, Numb. II. 
fol. 15, 16. and Numb. I. fol. 29. but another way is by 
trying your Work with an Inſtrument, called, by Work- 
men, a Square, as you ſee deſcribed in this Figure. 


Of the Square, and its Uſe. _ B 


The ſides ABC are called the Ouzer- A t 
Square ;' the ſides DEF the. Irrer-Square. E 
Its uſe is thus. If your Work, as in this caſe, | 4 
be an Ozter-/quare,you muſt ule the Ine “/ 3 
ſquare, DEF to try it by; applying either 4 
the ſide ED, or DF (but ſuppoſe the ſide FI [c | 
ED)to one of the ſides of your work, clluſe L 
the flatteſt and trueſt wrought) if neither of the ſides h FE 


flat make bne of them flat, as you were taught, Numb. I. 3 
15,16. if then you find the fide DF of your Square lie ll 1 
the way even upon the adjoining fide of your work, ou ; 
may conclude thoſe ſides are Square; but if the adjoining 

ſide of your work comply not all the way with the adjoin- 

ing ſide of the Square, you muſt file away your work where 

the Square rides upon it, till the whole fide be wrought L 
to comply with the adjoining ſide of rhe Square, that is, : 
till both rhe ſides of your work agree with both the ſides ; 
of the Sguares, when they are applied to one another. Ha- 

ving tried two ſides ſquare, make a third ſide of your 

work quare, by applying one of the ſides of the Square to 

one of thoſe ſides of your work, that are already made 
ſquare; and, as before, try the third untried ſide, and 

make that Square; and by the ſame Rule make the 
nn 

If the work you are to file be an hollow ſquare, you 

muſt; apply the outer ſquare A B C to it, and try how, 

when one ſide of the Square, is applied to one fide of 

your work, the other ſide of your work agrees _ 


* 


Numb. J. | Sullthfng, 9. 
che other ſide of the Square; which if it do, all is well: 
But if the $qzare and the Work comply not with one 
another, you mult file your Work where it bears the 
Square off. But to return where I lefſt. 
Having made theſe two ends {quare, you muſt fit the 
length of them to the thickneſs of the Fore and 'Backfides 
into which they are to enter, but ſo, as the ſquares be not 
full ſo long, as ro come quite thro' the Fore and Back/ides, 
leſt when the Nuts are ſcrewed on the Screw-pins that are at 
the ends of theſe Squares, they ſcrew full up to the Squares, 
and bear againſt the corners of them ; which if they do, 
the Nuts will not draw the Fore and Backfides cloſe againſt 
the ſhoulder of the ſquares, on the top and horror Pieces, 
and then the whole Jack Frame will not ſtand faſt and 
firm together. 1197/1. 20; ThE 140571!) 
But before you fit this Frame thus togerher, you mult 
conſider the Diameter of the Main Whee!, that you may 
Punch round Holes in the Fore and Bachſides to enter the 
Main- ſpindle. Therefore open your Compals to half the in- 
tended Diameter of the main H heel, and half a quarter, or an 
whole quarter of an Inch more for play, between the Semi- 
Diameter of the main Wheel, and the upper flat of the Bor- 
7 tom-piece, and ſet that diſtance off from the upper flat of tie 
: Bottom=Piece, on the Fore and Back/1des, — with a round 
| Punch, ſomewhat ſmaller than the intended ſize of the Maine 
ſpindle, punch holes at that ſetting off. Your Punch muſt 
be ſmaller than the Main-/pivdle,becauſe the holes may per- 
haps not be ſo exactly round, or punched ſo truly upright, or 
perfectly ſmooth as they ought to be; and ſhould you make 
the holes ſo wide, at firſt, as they need to be, you could not 
mend them, without making them wider. Theſe holes muſt 
be punched at the Fire, or Forge, (as Smiths ſay, when they 
take an eat of their work to punch it) becauſe the Fore and 
Backfides are too ſtrong (as Smiths ſay) that is, too thick to 
punch with the Cold Punch. The way of punching them 
you were taught Numb. I. fol. 31,12, Beſides, a Cold Punch 
18 | 
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8 Smithing. Numz. I. 
is commonly made flat at the bottom, and therefore does 
not prick an Hole, but cut an Hole (if the Iron be not too 
ſtrong) for that flat bottom, and the round upright ſide a- 
bout it, meet in an Angle, or Edge, at the bottom, which 
edge, by the force of an Hammer, cuts the Iron (if it be 
not too ſtrong) when it is laid upon a Bo/ſter, as it is de- 
fcribed, Num, I. fol. x2. and ſhould you cut out ſo much 
Iron in the Fore and Bacſſides, as would entertain the main 
Spindle ( it being thick) you would make the Fore and 
Backfides too wide; therefore, as I ſaid, the Holes muſt 
be prickt in the Fore and Backfides at the Fire, or Forge, 
which with a ſharp pointed Punch is ſooner done; nor does 
pricking diminiſh the ſubſtance or ſtrength of the Iron, but 
makes it {well out at the ſides, and retain both fubſtance and 
ſtrength. The irregularity, or ſwellings out that this punch- 
ing makes on the flats of the Fore and Backfies, you muſt 
hammer down again with almoſt a Blood-red-heat, I 
ſay, almoſt a Blood-red-heat; becauſe, ſhould you take too 
great an Heat, you may make the Fore and Backjides 
ſtretch, and ſo put the whole Fack-Frame out of order. 
Having puncht the holes for the main Spindle, you 
muſt punch the holes in the Fore and Backfides for the 
: Worm-wheel Spindle, as you puncht the holes for the main 
Spindle ; but theſe muſt be ſmall holes, to entertain the 
ſmall Ends, or Pins of the Worm-whee! Spindle. wy 
Theſe holes thus puncht, may perhaps not be exactly 
round, or fit your ſize, nor will they be ſmooth enoug 
within; therefore, with a 2 Square-bore, you muſt b open 
them wider to your ſize, and that opening them in the 
inſide, will both round and ſmoothen them. 

You muſt alſo punch a ſquare hole towards the top of 
the Fore/ide, for the Shank of the Worm-Loop. 

Then Forge and fit in your Main- heel Spindle, and your 
Werm-wheel Spindle, which Spindles muſt both be exactly 
ſtraight between the centers of their two ends (unleſs you 
like to have Moldings for Ornaments on them) and _ A 
El 1qUAare 


_ pon — _- al 
— _ Es WS r 
_ S 85 $I in ANN "1. SO 
= rennen . Di e Er rad 4 
— 2 SSS Ü nas $11. * n _ "6656 
a e q — . * ( -_ "= 
— RF n FFD. PP 25d dS, RG TR c me x BY W ” 8 WWW — _—_ 
b , r e . SEoe Z EO UE 
EAGLE 2 42 dr Wc he, . VVG SY EFF * W I CO OS SN tx 8 
2 ö „ A et 8 1... ͤ I 72; RESSO 7 6 : 0 
JJ Le ee has T N 
1 8 * * a, Mike oo OE. * -; "4 3 1 bg . " 
5 Ps C N 1 $ p * 5 ** — 


Nuntb. I. Smithing. 41 
ſquare towards the ends of both the Spindles, to fit into a 
ſquare hole in the middle of the Croſs of their Wheels, and 
leave ſubſtance enough for a ſhoulder beyond the ſquare, to 
ſtop the {quare hole in the Croſs of the Wheels from ſliding 
farther on the Spindle, and you muſt leave ſubſtance of 
Iron enough to forge the Nut of the Worm-wheel near the 
other end. But in this, and indeed, in all other forging, 
remember, (as I told you Numb. I. fol. .) that it behoves 
you to Hammer, or Forge your Work as truc as you can, 
leſt it coſt you great pains at the Vice. 

Ihen forge the Mormſpindle, which is all the way round 
and ſtraight, unleſs you will have Moldings for Ornaments 
(as aforetaid) upon the /haxk of it: But you muſt be ſure to 


forge ſubſtance enough for the Worm to be cut out of it. 


The Main and Worm-wheels are forged round and flat. 


The manner of forging theſe Wheels (which in Smith's 


Language is, Turning up the Wheels) is, firſt, to draw out a 
ſquare Rod (as you were taught, Numb. I. fol. 9. among the 
ſeveral eats of Iron) ſomewhat thicker than you intend 
yourWheel ſhall be; but it muſt be almoſt as thin on one ſide, 


as you intend the Inner edge of the Wheel ſhall be, and the 


oppolite to it above twice that thickneſs, for the outer edge 
of the Wheel: (the reaſon you will find by and by.) Having 
drawn forth your ſquare Rod to a convenient length, viz. 
almoſt three times the Diameter of your intended Wheel, 
you mult take almoſt a Flame-heat, and hammer all alon 


the whole length upon the thick edge, ſo will you find the 


long Rod, by this hammering, turn by degrees rounder 
and rounder in upon the thin edge, which you hammer'd 
not upon, till it become a Circle, or pretty near a Circle. 


Bur you muſt make ir ſomewhat more than a Circle, for 


the ends muſt lap over one another, that they may be 
welded upon one another. 


Thus you may ſec the Reaſon for making the outer 


edge of the Rod thick, and the oppoſite edge thin ; for 


your hammering upon the outer edge only, and not on 
H the 
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the-inner, makes the outer edge a great deal thinner, and 
at the ſame time makes the Wheel broader. 

The reaſon why I told you, you ſhould draw forth the 
Rod to almoſt three times the Diameter of the Wheel, 
and not to the Geometrical proportion, is, becauſe that in 
hammering upon it to make it round, the Rod will ſtretch 
fo conſiderably, that it will be long enough to make a 
Wheel of your intended Diameter, and, moſt commonly, 
ſomewhat to ſpare. Bur to return. 4 

Before you take a we/ding Heat, as by Numb. I. fol. 9. 10. 
you muſt flatten the two ends that are to be welded roge= 
ther, to a little more than half their thickneſs, that when 
they are lapt over one another, and welded together, they 


may be no thicker than the other part of the Wheel. 'F 
If theWheels be not turned up fo round, that with a little I 
labour you may mend them at the Vice, you muſt with Y 


Blood=red-heats hammer them round upon the Pike, or Bick- 3 
ern of the Anvil, holding with your Tongs the inner edge of 
the Whee/ upon it, and hammering upon the outer edge of AF 
the heel, till the Wheel be fit for the Vice: Their inſides 4 
muſt be divided into four equal parts, or four e Dufftai/ not- 
ches to be filed into them. The Dyf#a7/ notches are cut in 
the inner edge of the Whee/ towards the outer edge of rhe 
Wheel, fomewhat more than a quarter of an inch deep, and 
ſpreading ſomewhat wider towards the outer edge. Theſe 
notches are to receive the four ends of a Croſs forged ſome- 
what thicker towards the ends than the thickneſs of the 
wheel, and muſt be filed outer Dyffa7ls, to let exactly into 
the inner Dufftall notches made in the inſide of the hee“. 
They muſt be forged thicker than the heel, becauſe they 
muſt batter over both the flat ſides of the wheel, ro keep the 
wheel ſtrong and ſteddy upon the Cro/s; and ſometimes(for 
more ſecurity) they are razed into the wheel (yet that is 
but ſeldom; ) the middle of this Croſs is made broad, that 
when the ſquare hole is made in the middle of it to receive 
the ſquare of the Spindle, it may have ſtrength enough to 
bear the violence offered it, as well in wigding up the 
great 


great weight, that keeps the wheels in motion, as in the 
checking and turning the Fack-winder back, to ſer the Fack 
a-going, when by the winding up, it may be ſubject ro 
ſtand {till, or ſometimes, for want of weight, or elſe for 
want of oyling ; or ſome other accident. | 
Theſe wheels thus forged and filed flat, muſt be divided, the 
Main wheel commonly into 64 equal parts, and the Norm- 
wheel into about 32 equal parts; but theſe numbers are 
not exactly obſerv d by Smiths, for ſometimes they make 
them more, and ſometimes leſs, either according to the ſize 
of their wheels, or according as they intend their wheels 
ſhall go, ſwifter, or ſlower about (for the fewer the Teeth on 
a wheel are, the ſooner a whee/ goes about, and the more 
Teeth on a wheel, the ſlower the whee/ goes about) or ſome- 
times as they have opened their Compaſſes to divide them: 
For if, by luck, they at firſt open their Compaſſes to ſuch a 
width, as will juſt meaſure out on a Circle, (which they de- 
Z Aſeribeonthecenter of the whee/for that purpoſe)their inten- 
ded number, then the whee/ ſhall have the intended num- 
ber of Teeth; if nor, let it ſomewhat fall ſhort, or exceed 
that number, they matter not, but make that number of 
Teeth on the wheel. And having thus divided the wheel, 
they, by the ſide of a ſtraight Ruler laid to the Center, 
and every diviſion markt on the wheel, draw or ſcratch a 
ſtraighr-line from the outer limb of the wheel, to the Cir- 
cle, which Circle (I ſhould have told you before) is de- 
{cribed ar that diſtance from the outer Verge, they intend 
the Teeth ſhall be cut down to. This is indeed a rough 
way of working, but the Office of a Fack is well enough 
performed by this rough work ; and the uſual prizes ſuch, 
as will ſcarce pay Workmen for better, as they ſay. 
Theſe wheels thus divided, muſt be cut down into theſe 
diviſions with a d Fack-fi/e, the Maiz-wheel ſtraight athwart 
the outer Verge, (which to ſpeak Mathemarically, makes 
an Angle of go degrees with the flat ſides of the whee/,) and 
the Worm-wheel aſlope, making an Angle of about 115 de- 


2 grees 


1 
| 
1 
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grees with its ſides, that is, an Angle of 25 degrees, with a 
line drawn ſtraiglit athwart the outer Edge of the Heel, 
that the teeth of the Worm-whee/ may gather themſelves in- 
to the Grooves of the Worm in the Worm-ſpindle; the Worm 
on the Norm- ſpindle running about 65 degrees aflope from 
the Axis, or perpendicular of the Worm-ſpindle ; the not- 
ches you make with the File muſt be fo wide, as to con- 
tain about twice the thickneſs of each tooth: Therefore 
you may obſerve, that the number of Teeth cannot be aſ- 
ſign'd, becauſe the Sizes of all Fack-wheels are not of equal 
Diameters, and the Sizes of the Teeth muſt be filed very 
{quare and ſmooth, and the corners taken oft, and rounded 
on both ſides towards the middle of the top, or end of the 
Tooth, which much helps the 7eeth to gather in upon the 
Teeth of the Nut, and the Worm on the Worm-ſpindle. 
The eeth of the wheels being cut down, and the whole 
wheel finiſhed, they mult be forced ſtiff and hard upon the 
{quare of the Spizd/e,cloſe up to the Shoulder; which Square 
being made ſomewhat longer than the Croſs of the wheel is 
thick, muſt with a Cold-Chiſſel be cut on the top of that 
Square, to make the Iron that comes through the ſquare hole 
of the wheel, ſpread over the Croſs of the heel, and then that 
ſpreading muſt be battered with the Pen of the Hammer; 
that it may ſtand up ſtiff againſt the ſhoulder of the Square, 
on the other ſide of the wheel; but in doing this, you muſt 
be very careful that the Spindle ſtand exactly perpendicular 
to the flat ſides of your hee; for ſhould the Syindlle lean 
never ſo little to one, or the other ſide of the whee/, the 
wheel when it is moving in the Fack-frame would not move 
perpendicular, but wabble towards the Fore or Bachſides 
of the Fack-frame, and perhaps by this irregular motion, 
before a revolution of the whee/ be performed, it would 
go off from the length of the 7eeth of the Nut. | 
Then file the Spindle-pins (which are the ends of the Spin- 
elle, that go into the center-holes of the Fore and Back/ides of 
the Fack-frame) exactly round and fit to their center-holes, 


and 
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and place them into their proper center- holes. Then try if 
the wheels are exactly round on their outer edges, and that 
in turning about, their flat ſides wabble not, but in a revolu- 
tion keep parallel to the Fore and Backfdes. The way Smiths 
uſe to try them by is, to turn them about by the Spind/e,and 
holding a piece of Chalk ſteddy to the outer Limb of the 
heel, not leting the point of the Chalk ſlip forwards or back- 
wards, or towards the right or left hand, for then if the Chalk 
make a white ſtroke round the whole wheel, and that white 
ſtroke lie exactly parallel to the two outer edges of the 
wheel, the Wheel is not only round, bur ſtands alſo true upon 
its Spindle, that is, perpendicular to the Spinale, and theSpin- 
dle perpendicular to the flat of it: But if the Chalk does not 
touch round the whole whee/, you muſt file down ſo much of 
the outer Verge of the whee/, where the Chalk does touch, 
as will bring —W or equalize the Diameter of the whee/ 
in that place, to the Diameter of the whee/ in the place 
where it does not touch ; ſo may you conclude the whee/ 
is round. If the mark of the Chalk lie not exactly in the 
middle between the two edges of the whee/, then it is not 
perpendicular to the Spindle, and you muſt with the Ham- 
mer ſer it right, that is, perpendicular, by forcing the whee/ 
over from the ſide it leans too much to, or elſe by forcing 
the Spindle, which is all one; yet this is an help you ought 
not to rely upon to uſe, but in caſe of neceſſity, but 56 8 
be ſure your Wheel and Spindle ſtand perpendicular to one 
another, before you faſten the Whee/ upon the {quare of the 
Spindle, for by this help the ſquare on the Spindle, will be 
apt to looſen in the ſquare of the Whee/, and you will have 
your wheel to new faſten upon the {quare of the Spindle a- 

gain. | 

As you tried the Wheels with Chalk, ſo you muſt try 

the Nut, the Worm, and the Spindles. ; __ | 
The upper part of the Worm-ſpind/e, muſt be filed truly 
round to fit into the Worm-Loop, that it ſhake not in it, and 
yet go very eaſily about, without the leaſt topping. At the 
| very 
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very upper end of this round on the Worm-ſpindle,you muſt 
file a ſquare to fit the ſquare hole of the F/y upon. 

The Shank of the Norm-Lioop, and the Stud of the Worn 
Spindle, muſt ſtand fo far off the left fide of the Fore-/1de, 
char the Teeth of the Worm-whee!,may fall full into the Grooves 
of the Worm; for ſo, both being cut with the fame ſlope, 
the ſlope Teeth of the Worn:-whee/ will gather into the ſlope 
Grooves of the Spindle, and preſſing upon the Worm, drive a- 
bout the Worm-ſpindle and the Fly. 

The Fly is made ſometimes with two, fometimes with 
four Arms from the center; and ſometimes the Arms are 
made longer, ſometimes ſhorter : The more Arms, and al- 
1o the longer Arms, arc to make the Fack go flower. 
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There is yet a ſmall matter more of Iron work about tile 
Fack, which is the Tumbler; but it lies in the farther end of 
the Barrel, and cannot well be deſcribed without a particu- 7 


lar figure, which therefore J have inſerted. As in Fig. 2. A 2 
the Barrel, B the Main-ſpindle coming through the Barrel, 
a the center of the Tumbler moving upon the Center-pin, b 
which is faſtened into an Iron plate behind the Barrel. b The * 
Colter upon the Main- ſpindle, from which proceeds a Tongue, 
which paſſes through a pretty wide hole at © in the Tu m- 
ler, as far as e d the Catch of the Tumbler, The Tumbler 
moves, as aforeſaid, upon the center hole * , but receives 

the Tongue through it at c, and paſſes as far as e. This Tongue 

ſerves as a Check to the Tumbler, that it cannot tumble a- 

bove an Angle of 20 degrees, from the Iron plate it is 
faſtened to; and that the width of its center- hole, and the 

width of the hole the Tongue paſſes through, and the mo- 

tion of the Coller about the Main- ſpindle allows it, but were 

the center hole a, and its Center: pin fit, and the hole c, and 

the Tongue that alſo paſſes through it alſo fir, and the Co/- 

ter fixt, it could not move at all. But this play is enough 

for it, to do the purpoſe it is deſigned for. The Tumbler is 

ſo placed behind the Barrel, that while the Fack-/ine is win- 

ding up upon the Barrel, its round britch paſſes forwards 


by 
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by all the Croſſes of the Main- iubeel, and the Point or Catch d, 
as then claps it ſelf ſnug or cloſe to the Iron plate of the 
Barrel: But when the Barrel is turned on the contrary 
way, the weight of the Catch in half a revolution of the 
Barrel (let the Tumbler be poſited where it will) makes it 
open and fall from the Iron plate, and but againſt one or 
other of the Croſſes on the Mazz-wheel, and fo thruſts the 
Main-wheel abour with the Barrel. | 
The Eye of the Winch, or Winder, is forged as you were 
taught to forge che Pin- hole in the Croſs- garnet, Numb. II. 
fol. 18. But that was to be a ſmall round hole, and there- 
fore you were directly to lay a ſmall round piece of Iron, 
or Wyre, where you intended the Pin-hole ſhould be, and 
lap the other end of your work over it; but this is to be a 
wide ſquare hole, therefore you muſt lay a ſquare piece 
of Iron of your ſize, where the Eye of the FackWinch ſhall 
be, and lap or double the other end over it, and Veld and 
Work as you were there directed. The reſt of the Winch 
is but common Forging and Filing work, which hath been 
ſufficiently taught already. e. J ro 
The Wood-Work belonging to a Jack, is a Barrel, a Spit- 
wheel, and a Handle of the Ninch; which being Turners Work, 
I ſhall ſay nothing to, till I come to the Art of Turning. Only 
thoſe wheels that have more tlian one Groote in them, are cal- 
led Two, Three,Sc.Struck-wheels, in Workmens corrupting 
Language; but, I ſuppoſe,originally two $roak,threeSztroak- 
Il heels, Sc. from the number of Grooves that are in them. 
The Excellencies of a good Fack are, x. That the Fack- 
Frame be forged and filed ſquare, and conveniently ſtrong, 
well ſet together, and will ſcrew cloſe and tight up. 2. That 
the Wheels be perpendicularly, and ſtrongly fixed on the 
tquares of the Spindles. 3. That the 7eeth be evenly cut, 
and well ſmoothed, and that the Teeth of the Worm-wheel 
tall evenly into the Groove of the Norm. 4. That the Spind!e 


Pins ſhake not between the Fore and Bach des, nor are too 


big, or roo little, for their Center-holes. Tt 
The 
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2 The Square - bore, is a ſquare Steel Point, or Shank, well 
temper d, fitted into a ſquare Socket in an Iron Wimb/e : 
It is deſcribed, Fig. 3. Its uſe is to open a Hole, and make 
it truly round, and {mooth within; when you uſe it, you 
muſt ſet tlie Head againſt your Breaſt, and put the point of 
the Sguare- bore into the hole you punched, or would oper, 
and turning the handle about, you with it turn about the 
Shank of the Square-bare,whole edges cut away the irre- 
gularities of the Iron made in the Punching. But you 
muſt thruſt, or lean hard with your Breaſt againſt the 
Head of the Square-tore, that it may cut the fatter : And 
you muſt be ſure to guide the Sqrare-bore truly ſtraight 
forwards in the hole, leſt rhe hole be wrought aſlope 
n the Iron. | T9 70 | ro bad 1200 513 (6! 
bd To open an hole, is in Smith's Language, to make the 
hole wider.. Ne to £0730 
A Dufftail, is a Figure made in the form of a Doves- 
tail, and is uſed by many other Handy-crafts, as well as 
by Smiths, but moſt eſpecially by Joyners, as I ſhall 
ſhew, when I come to Joynery. un IDE, 
- 4A Fack-file, is a broad File ſomewhat thin on both 
| Edges, and ſtronger in the middle. SATIN 

The manner of making Molds to Caſt Leaden Bullets in. 

I inſert the making of Bu/e!-Molds, becauſe there is ſome 
fort of Work in them different from what hath yet been 
taught. The Handles, and the Heads are forged as other 
Work, but the two concave Hemiſpheres, are firſt punched 
with a round- ended Punch, of the e and almoſt of the 
ſize you intend the Bullet ſhall be. They muſt be punch'd 
deep enough at the Forge with a Blood-red-heat ; then are 
the Edges of the Chaps filed flat, firſt with a Common-file, 
the Common-way, but afterwards with an Ming-ſile, as 
Workmen call it. The Uſg-fle, is a long and broad File, 
exactly flat on both its cut ſides, having a ſquare Iron 
handle drawn out at one end, with an hole in it; but the 
handle is not to hold it by when you uſe it, but the hole 

9 — in 
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in it to go over a pin you hang it upon, hen you do not 
uſe it. When you uſe it, you muſt lay it flat upon the 
Work- bench, with its handle from you, and you muſt take 


care that it lie ſolid and ſteddy, leſt when you work upon 


it, it ſlip from you; therefore you may ſtrike a Nail in at 
the hole in tlie handle, a little way into the Work-Bench, 
that you may draw it again, when you have done with the 
Uſing-file, and you may drive in a {mall Tack on each ſide 
the CU g-file, to keep it ſteddy, or you may tack down 
two ſmall thin boards on either ſide the Uſrng-fle,rto keep 
it ſteddy,and rip them off again when you have done. Your 
Cg le lying thus ſtraight, and ſteddy before you, lay 
the Chaps of one half of the Mold flat upon the hither end 
of the Ming- file, and holding your two Thumbs, and your 
two Fore- fingers upon the head of the Mold, thruſt your 
work hard down from you the whole length of the Ving - 
file, then draw your work lightly back, and thruſt it again 
hard from you; reiterate theſe thruſts thus, till upon the 
Chaps of the Hold, you can ſee no irregularities, or the 
File-ſtroaks of the common File left, ſo may you he ſure 
that the Chaps of the Mold is truly flat. Do the like by 
the other half of the Mold. "19 | 

No you mult try whether each of theſe concaves be an 
exact half- round; thus, you may deſcribe an Arch a little 
more than a Semi- Circle, juſt ofthe Diameter of your Bullet, 
uponthe end of athin piece of Braſs-latin,draw a ſtraight line 
through the center, and the Arch on both ſides it, for the li- 
mits of a Semi- circle; file very curiouſly all the Braſs away 
on the end, juſt to this Semi-circle, and juſt to the Diame- 
tral line on either ſide of the Semi-circle, ſo have you a con- 
vex Semi-circle : Put this convex Semi-circle into the con- 
cave Molds, if it fits them ſo as the convex reaches juſt the 
bottom of the Mo/ds,when its ſhoulder touches juſt the chaps 
of the Mold, they are each a true concave Hemiſphere. But 
if the ſhoulder of the convex (that is, a Diametral Line pro- 


long'd) rides upon the chaps of the Concave, and the bot- 
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tom ef the Convex touch not the bottom of the Concave, 
che Concave is punched too deep, and muſt have its chaps 
rubb' d upon the U/rng-fi/e again, till it comply with the con- 
vex. Then put into the two Concaves a round Bullet, that 
will juſt fill them both, and pinching the Heads of the Mold 


cloſe together in a Vice, with the Bullet in it, drill an hole 


through both the handles for the Joint. The reaſon wh 

the Bullet is put into the Mold is, becauſe the Chaps of 
the two Halves ſhould lie exactly upon one another, 
whilſt the hole for the Joint is drilling. Then fit a Rivet- 
pin for this hole, and rivet them together, but not ſo hard, 
but that the Mold may open and ſhur pretty eaſy, and yet 
go true. Then take the Bullet out, and file in each half 
of the head, half a round hole directly againſt one ano- 


ther for the a Geat, which two half holes, when the Mola 


is ſhut, will make one round hole. ; nd! 30 

You may now try with Clay, or by caſting a leaden Bu/- 
let in it, whether it be exactly round or no; for making 
a true round hole in a thin piece of Braſs, juſt of the cir- 
cumference of the chaps, you may try if the caft Bullet 
will juſt paſs thro', and alſo fill that hole when the Bullet 
it turned every way ; Which if it do, you may conclude 
the Mold is true. This thin piece of Braſs, with a round 
hole in it, is called a S7zer. | SELTDEYD 

But the inſide wants cleanſing, for hitherto it is only 
punched. Therefore you muſt provide a b Buller-bore, 
with which you may bore the inſide of each half to clear it. 
Or if they be not quite deep enough punch'd, you may 
bore them deeper. You may-bore them ſeverally, or toge- 
ther, by putting the Bu/ler-bore into the Mold, ſo as the 
Shank may come through the Get. F 

In this Section you ſee, firſt the uſe of a Ving le, an 
Inſtrument of great uſe for flat Filing; for by it you may 
make two pieces of Iron of ſome what conſiderable breadth, 
ſo true, that by laying the two flat ſides upon each other, 
they ſhall draw up one another. It is much uſed by Clock- 


makers, 


Wn 
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makers, Watch-makers, Letter-Mold-makers, and indeed, all 
others that frame Square-Work on Iron, Steel, or Brafs. 
Secondly, the uſe of a Buller-tore, which, tho it be ſeldom 
uſed, yer it may ſerve, not only for Bullei-Moids, but for 
other purpoſes; and by altering its ſhape into an Oblong, 
a Cone, or a Cilinder, you may Bore theſe hollow Figures 
either for Molds, or ſome other accidental Uſes. 
2 A Geat, is the hole through which the Mettal runs 
into the Mo/d/. The Word is uſed by moſt Foanders. 
b The Bullet-bore, is a Shank of Steel, having a ſteel Clole, 
or Bullet at one end, juſt of your intended Bullets ſize. 
This Globular end muſt be hatched with a fine cut, by a 
'  Flle«utter, and Hardned and Tempered. The end of the 
Shand, this Globular Bore is faſtned to, muſt be round and 
ſo ſmall, that when the Buller-bore is in the Mold, the Geat 
will eaſily receive it. The orher end of the Shank muſt be 
- Arred into the ſquare Socket of the W7mb/e, and have a 
Shoulder to it to ftop the Socket from ſliding too far up- 


20 U the Han. From this Shoulder, the reſt of the Shank 


muſt run tapering down, to the ſmall end the Bullet-bore 
is faſtned to. You muſt work with it, as you were 
taught to work with the Square Bore. 2 
ä ä Of Twiſting of the Iron. 


Square and flat Bars, ſometimes are, by Smiths, :wi/te4 


for Ornament. It is very eaſily done; for after the Bar is 

ſquare, or flat Forged (and i 

require it truly filed) you muſt take a Flame- heat, or if 

your work be ſmall, but a Blooderedeheat, and you may 

twiſt it about, as much, or as little as you pleaſe, eithet 

with the Tongs, Vice, or Hand-Vice, &c. x 
| Of Cafe-Fardnin 


Caſe-Ftardning, is ſometimes uſed by File-Cutters, whett 


they make courſe Files for Cheapneſs, and generally moſt 
Raſps have formerly been made of Iron, and Caſe-hardned, 
becauſe it makes the outſide of them hard. It is uſed alſo by 
Gur-Smiths, for hardning their Barrels; and it is uſed "= To- 
es 1 12 bacco 


the curioſity of your work 
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© $acce-boxes, Cod- piece Buttons, Heads for walking Staves, 
Sc. And in theſe Caſes, Workmen, to ſet a greater value on 
them in the Buyers eſteem, call them Steel-barrels, Steeleto- 
bacco-boxes, Steel-buttons, Steel heads, &c. Bur Iron thus x 
hardned, takes a better Polliſh, and keeps the Polliſh mach = 
longer and better, than if the Iron were not Caſe-hardned. | 
The manner of Caſe-hardning is thus, Take Cou-Horn, or 9 
Hof, dry it throughly in an Oven, and then bear it to 7 
Powder, put about the ſame quantity of Bay-Salt to it, 1 
and mingle them together with ſtale Chamberley, or elſe 
with White-Wine-Vineger. Lay ſome of this mixture up- 
on Loam, made, as you were taught Numb. I. fol. 1 3. And 
cover your Iron all over with it; then wrap the Loam a- 
bout all, and lay it upon the Hearth of the Forge to dry 
and harden: When it is dry and hard, put it into the 
Fire, and blow up the Coals to it, till the whole Lump 
have juſt a Blooderedebeat, but no higher, leſt the quality 
of your mixture burn away, and leave the Iron as ſoſt as 
at firſt. Then take it out, and quench it. Or, inſtead of 
Loam, you may wrap it up in Plate Iron, ſo as the mix- 
ture may touch every * of your Work, and blow the 
%% ͤ 1 
Of ſeveral Sorts of Steel in common uſe among Smiths. 
Ih be difficulty of getting good Steel makes many Work- 
men (when, by good hap, they light on it) commend that 
Country- Steel for beſt, from whence that Steel came. Thus ; 
[ have found ſome cry up Flemi/þ-Stee/,others Swediſh-Steel, 3 
others Engliſh, Spaniſh, Venice, &c. But according to my 4 
Obſervation, and the common conſent of the moſt ingeni- 
ous Workmen, each Country produces almoſt indifferent- 
ly good and bad; yet each Country doth not equally 
produce ſuch Steel, as is fit for every particular purpoſe, 
as I ſhall ſhew you by and by. But the ſeveral Sorts of 
Steel, that are in general uſe here in England, are the Eng- 
lifÞ-Steel, the Flemiſh, the Swediſh, the Spaniſh, and the 
FeniceSteel, * _ eee 3 
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Numb. I. Smithing. 55 
The Enugliſb· Steel is made in ſeveral places in Exgland, as 
in Tork/bire, Glouceſterſtire, Suſſex, the Wild of ent, &c. But 


the beſt is made about the Forreſt of Dean, it breaks Fiery, 


with ſomewhat a courſe Grain. But if it be well wrought, 
and proves ſound,it makes good Edge-Tools, Files and Pun- 
ches. It will work well at the Forge, and take a good Heat. 
The Flemiſh-Steel is made in Germany, in the Country of 
Stiermark, and in the Land of Luyck : From thence brought 
to Colen, and is therefore ſometimes called Colen-Steel; 
from Colen it is brought down the River Rhine to Dort, and 
other parts of Holland and Flanders, ſome in Bars, and ſome 
in Gads, and is therefore, by us, called Flemiſt-Steel, and 
ſometimes Gad- Steel. It is a tough ſort of Steel, and the on- 
ly Steel uſed for Watch Springs. It is alſo good for Pun- 
2 beg File-cutters allo ule it to make their Chiſſels of, with 
which they cut their Files, It breaks with a fine Grain, 
works well at the Forge, and will take a welding Heat. 
I cannot learn that any Steel comes from Sweden, but 
fromDanzzzck comes ſome which is called wediſt- Steel: It is 
much of the ſame quality and fineneſs with Hemi ſt-Steol. 
The Spaniſt-Steel is made about Biſcany. It is a fine ſort of 
Steel, but ſome of it very difficult to work at the Forge, be- 
cauſe it will not take a good Heat; and it ſometimes proves 
very unſound, as not being well carried, that is, wellwrought. 
It is too quick (as Workmen call it) that is, too brittle for 
Springs, or Punches, but makes good fine Edged Tools. 
Venice- Steel is much like Spaniſt-Steel, but more fine, 
and works ſomewhat better at the Forge. It is uſed for 
Razors, Chirurgion's Inſtruments, Gravers, Sc. Becauſe 
it will come to a fine and thin Edge. Razor- makers gene- 
rally clap a ſmall Bar of Venice- Steel between two ſmall Bars 
of Flemiſk-Steel, and fo work, or weld them together, to 
{trengthen the back of the Razor, and keep it from cracking. 
There is another ſort of Steel of higher commendations 
than any of the foregoing ſorts. It is called Damaſcus“ 
Steel; "tis very rare, that any comes into England. un. 
| | wrought 
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5s Smi thing. N. umb. J. 
wrought, but the 7urki/h-Symeters are generally made of 
it. It is moſt difficult, of any Steel, to work at the Forge, 
for you ſhall ſcarce be able to ſtrike upon a Blood- heat, but 
it will Red-Sear ; infomuch that theſe Symeters are, by 
many Workmen, thought to be caſt Steel. But when it is 
wrought, it takes the fineſt, and keeps the ſtrongeſt Edge 
of any other Steel. Workmen ſer almoſt an ineſtimable va- 
lue upon it, to make Punches, Cold Punches, Sc. of. We 
cannot learn where it is made, and yet, as I am informed, 
the Honourable Mr. Boy/ hath been very careful and indu- 
ſtrious in that inquiry; giving it in e charge to 
ſome Travellers to Damaſcus, to bring home an account of 
it: But when they came thither they heard of none made 
there, but were ſent about fifty Miles farther into the Coun- 
try, and then they were told of about fiſty Miles farther 
chan that: So that no certain account could be gained, 
where it is made. Airman towards the Ocean affords ve- 
ry fine Steel, of which they make Weapons highly prized ; 
for a Symeter of that Steel, will cur through an Helmet 
with an eaſy blow. Geog. Red. fol. 2719. 

The Rule to know good Steel by. 

Break a little piece of the end of the Rod, and obſerye 
how it breaks; for good Steel breaks ſhort off, all gray, like 
froſt work Silver. But in the breaking of the bad, you will 
find ſome veins of Iron ſhining and doubling in the Steel. 

ook Of Nealing of Steel. 62H 

© Having choſe your Steel, and forged it to your intended 
mape, if you are either to file upon it, or engrave upon it, 
or to Punch upon it, you ought to Neal it Feſt becauſe it 
will make ir fofter, and conſequently work eaſier. The 
common way is to give it a Bloodred-heat in the Fire, then 

rake it out, and let it cool of it ſelf. 
There are ſome pretenders to know how to make Steel 
as foft as Lead; bur ſo oft as my Curioſity has prompted 
me to try their pretended Proceſſes, ſo oft have they fai- 
led me; and not only me, bur ſome others, careful Ob- 
188 = = tervers. 


Numb. I. Smithing. 57 
ſervers. But the Way they moſt boaſt of, is the often hea- 
ting the Iron, or Steel in red-hot Lead, and letting it cool 
of it ſelf, with the Lead. I have many times tried this 
without any other ſucceſs, than that it does indeed make 
Iron or Steel as ſoft, as if it were well Neal'd the com- 
mon way, but no ſofter : And could it be otherwiſe, the 
ſmall Iron Ladles, that Letter-Founders uſe to the caſtin 

of Printing-Letters, would be very ſoft indeed; for their 
Iron Ladles are kept conſtantly Month after Month in mel- 
Mettal, whereof the main Body is Lead, and when the 

Caſt ſmall Letters, they keep their Mettal red hot; and I 


have known them many times left in the Mettal, and cool 


with it, as the Fire has gone out of it ſelf; but yet the Iron 
Ladles have been no ſofter, than if they had been well 
Neal'd the common w ay. But perhaps theſe Pretenders 
mean the Iron or Steel ſhall be as ſoft as Lead, when the Iron 
or Steel is red-hot: If fo, we may thank um for nothing. 
But that which makes Steel a very ſmall matter ſofter 
than the common way of Nealing is, by covering Steel 
with a courſe Powder of Cow-Horns, or Hooves, or Rams- 
Horns, and ſo incloſing it in a Loam;''then put the whole 
lump into a wooden Fire to heat red-hot, and let it lie in 


the Fire till the Fire go out of it ſelf, and the Steel coo} 


with the Fire. . | 
| Of Hardning and Tempering Steel. | 

Engliſh, Flemiſh and Swediſk-Steel, muſt have a pretty 
high heat given them, and then ſuddenly quench'd in wa- 
ter to make them very hard; but Spaniſh and Venice- 
Steel, will need but a Blood-red-hear, and then when they 
are quenched in Water, will be very hard. If your Steel 
be too hard, that is, too brittle, and it be an Edged, or 


Pointed Inſtrument you make, the.edge, or point, will be 
very ſubject to break; or if it be a Spring, it will not bow, 
but with the leaſt bending it will ſnap nds Therefore 


you muſt let it down, (as Smiths ſay) that is, make it ſofter, 
y tempering it. The manner is thus, take a piece of Grin- 


ſtone, 
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| ſtohe, or Whetſtone, and rub hard upon your work to take 
the black ſcurff off it. and brighten it; then let it heat in the 
Fire, and as it grows hotter, you will ſee the Colour 
change by degrees, coming firſt to a light Goldiſh colour, 
then ua darker Goldiſh colour, and at laſt to a Blew co- 
lour; elect which of theſe Colours your Work requires, 
and then uench it ſuddenly in Water. The Light Goldiſh 
Colour is fer Files, Cold-Chiſſels and Punches, that Punch 
into Iron and Steel: The Dark Goldiſh Colour for Punches 
to uſe on Braſs, and generally for moſt Fdge-Tools :. The 
Blew-Colour gives the Temper to Springs in general, and is 


alſo uſed to beaurifie both Iron and Steel; but then 


Workmen ſometimes grind Indico and Sallad-O)/ together, 
and rub that mixture upon it, with a woollen Rag While 
it is heating, and let it cool of it ſel. 
There is another ſort of Hardning, called Hammer-hard- 
ning. It is moſt uſed on Iron, or Steel Plates, for Dripping- 
Pans, Saws, Straight-Rulers, Sc. It is performed only, 


with well Hammcring of the Plates, which both ſmooths 


them, and beats the Mettal firmer into its own Body, and 
ſomewhat hardens irt. 
The manner of Forging Steel, either for e erf. 
Punches, Springs, Sc. Is (the ſeveral ſhapes conſidered) 


the ſame with forging Iron: Only this General Rule ob- 


ſerve, from an Old Engliſß Verſe uſed among Smiths, 
when they Forge Edge-7ools, BAS URS AASA 
. Ele thatwill a good Edge win, 

Muſt Forge thick, and Grind thin. 
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MECHANICK EXERCISES: 
G 
The Doctrine of Hand) - M or. 


The ART of 70 TNE RT. 


| Definition. 

Oynery, is an Art Manual, whereby ſeveral Pieces of 
Wood are ſo fitted and joined together by ſtraight 
Lines, Squares, Miters, or any Bevel, that they 
ſhall ſeem one intire Piece 


4 


Z xplanat ion. 


By ſtraight Lines, I mean, that which, in Joyner's 
Language, is called a Joint, That is, Two Pieces of 
Wood are Shot (that is Plained, ) or elſe they are 
Pared, that is, the irregularities that hinder the clo- 
ſing of the two Pieces are cut off with a Paring Chij- 
ſel. They are Shot, or Pared, (as I ſaid ) fo exact- 


ly ſtraight, that when they are ſer upon one ano- 
ler 


„ light ſhall not be diſcerned betwixt them. 
This they call Shooting of a FJoynt, or Paring to a 
Joint, becauſe theſe two Pieces are with Glew com- 
monly joined together, either to make a Board 
broad enough for their purpoſe, or to (a) Clamp one 


piece of wood to the end of another piece of wood 


to keep it from caſting, or warping. 1 | 2 
By Squares, I mean the making of Frames, either 
for Door-caſes, or ſuch like, which is the Framing 
OO. Ee 9 85 
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60 | Joinery. Numb. II. 


of two pieces of wood athwart two other pieces of 


wood, ſo as the four Angles of the Frame may comply 


with the Square, marked D. 
By Miters are meant the joining of two pieces of 
wood, ſo as the Joint makes half a Square, and does 
comply with the Mzter Square, marked E. 
By a Bevil is meant any other Angle: As Frames that 
may be made of Pentagon, Hexagon, Octagon. &c. 
Figures. 3 


$ x. The Names of Joyners Tools deſcribed, 
| In Plate IIII. 


A 4 Work-Bench. 6 The Hook in it, to lay Boards 


or other b Stuff flat againſt, whilſt they are e Trying or 


Plaining. c The Bench-Screw (on its hither ſide) to 
Screw Boards in whilſt the edges of them are Plaining. 
or d Shooting; and then the other edge of the Board is 
ſet upon a Pin or Pins (if the Board be ſo long as to 
reach to the other Leg) put into the Holes marked 
aaaaa down the Legs of the Bench; which Pin or Pins 
may be removed into higher or lower holes, as the breadth 
of the Board ſhall require: So then, the Bench-Screw 
keeps the Board cloſe to the edge of the Bench, and the 
Pins in the Legs keep it to its height, that it may ſtand 
ſteddy whilſt the other edge is working upon: For in 
the Shooting of a Foint, if the Board keeps nor its exact 
poſition, but ſhakes, or trembles under the Plain, 
your Foint will very hardly be truly ſtraight. 
d The Holdefaſt, let pretty looſe into round holes 
marked 44446 b, in the Bench: Its office is to keep the 


work faſt upon the Bench, whilſt you either Saw, 


Tennant, Morteſs, or ſometimes Plain upon it, Sc. 
It performs this office with the knock of an Hammer, 
or Mallet, upon the head of it; for the Beak of it be- 
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Numb. II. Joinerp. 61 
ing made crooked downwards, the end of the Beat 
fa] ing upon the flat of the Bench, keeps the Head 
of the Hold-faſt above the flat of the Bench, and the 

hole in the Bench the Shan is let into being bored 
ſtraight down, and wide enough to let the Fold-faf 
play a little, the Head of the Holdefaſt being knockr, 
the point of the Beat throws the Shank a-ſlope in the 
hole in the Bench, and preſſes its backſide hard againſt 
the edge of the Hole on the upper Superficies of the 
Bench, and its Foreſide hard againſt the opperſite ſide 
of the under Superficies of the Bench, and fo by the 
point of the Beat, the Shank of the Fold-faſt is wedg- 
ed between the upper edge, and its opperſite edge of 
the round hole in the Bench. Sometimes a double Screw 
is fixed to the ſide of the Bench, as at g; or ſometimes 
its farther Cheek is laid an edge upon the flat of the 
Bench, and faſtned with an Hold.faſt, or, ſometimes, 
two on the Bench. e A Mallet. 


$2. BBBBBBB Planes of ſeveral Sorts : as, 


B x A Fore Plane. a The Tote. þ The Mouth. c The 
Wedge. d The Iron. e The Sole. f The Fore-end. g The 
Britch. f g h The Stock. All together 4 Plant. It is 
called the Fore Plain becauſe it is uſed before you come 
to work either with the Smooth Plane, or with the 
Foynter. The edge of its Iron is not ground upon the 
ſtraight, as the Smooth Plane, and the Foynter are, but 
riſes with a Convex-Arch in the middle of it; for 
its Office being to prepare the Stuff for cither the 
Smoothing Plane, or the Foynter, Workmen ſer the edge 
of it © Ranker than the edge either of the Smoothing Plane, 
or the Joynter; and ſhould the Tron of the Plane be 
ground to a ſtraight edge, and it be ſet never fo little 
Ranker on one end of the edge than on the other, the 
Ranker end would (bearing as then upon a point) in 
2 working 


62 _ Joinery, Numb, TI. 
working, dig Gutters on the Surface of the Stuff; but 
this Iron (being ground to a Convex Arch) though it 
ſhould be ſer a little Ranter on one end of its edge than 
on the other, would not make Gutters on the Surface 
of the Stuſt, but (at the moſt but) little hollow dawks 
on the S, and that more or leſs, according as the 
Plane is ground more or leſs arching. Nor is it the 
Office of this Plane to ſmooth the Stuff, but only (as I 
ſaid) to prepare it, that is, to take off the irregular 
Riſings, whether on the ſides, or in the middle, and 
therefore it is et fomewhat Ranter, that it may take 
the irregularities the ſooner off the Stu, that the 
Smoothing Plane, or the Foynter, may afterwards the 
eaſier work it Try. The manner of Trying ſhall be 
taught, when I come to Treat of the uſe of the 
Rule. Ne | 
Lou muſt note, that as I told you in Smithing, Numb. 
I. fol. 14, 15, 16, it was the office of the courſe toorh'd 
File to take off the prominent irregularities the 
Hammer made in the Forging, &c. and that you were 
not to file them more away than you need, ſo the ſame 
Caution is to be given you in the uſing of this Fore Plane 
in Joynery, for the reaſon there alledged in Smithing, 
whether, to avoid repetition, I referr you; only with 
this conſideration, that there ron, or Steel, was the mat- 
ter wrought upon, and there a ceurſe File the Tool; but 
now Wood is the matter, and a Courſe, or Fore-Plane, 


the Tool. 


5. 3 Of ſetting the Iron. 


When you ſet the Iron of the Fore-Plane, conſider 
the Stuff you are to work upon, viz” Whether it 
be hard, or ſoft, or Curling, as Joyners call Croſe-grain'd 
Stuff: If it be hard, or curling, you muſt not ſer the 
| HS. rs Iron 
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Iron very rank, becauſe a Man's ſtrength will not cur 
deep into hard wood; and if it be not hard wood, but 
curling, or knotty, and the Iron Rank-ſet, you may in- 


deed work with it till you come to ſome Anuot, or 


Curl, but then you may either tear your Staff, or break 
the edge of your Iron; therefore you may preceive 
a reaſon to ſet the Jon fine for curling, and Knotty 
Stuff. 

But if you ask me how rank your Iron ought to be 
ſet? I anſwer, If your Wood be ſoft, and your Stuff free, 
and frowy, that is, evenly temper'd all the way, you 
may ſet the Iron to take a ſhaving off the thickneſs of 
an old coined Shilling, bur ſcarce thicker ; whereas, if 
your Stuff be hard, or curling, or knotty, you ſhall 
ſcarce be able to take a ſhaving off the thickneſs of 
and old Groat. Therefore you muſt examine the Tem- 
per of your Stuff, by caſy trials, how the Plane will 
work upon it, and /e* your Iron accordingly. And 
obſerve this as a General Rule, that the Jron a of the 


fore-Plain is, for the firſt working with it, to be ſet 


as rant as you can make good work with; and that 
for ſpeed ſake. 8 

If your Iron be ſet too rank, knock with an am- 
mer upon the Britch of the Stoct, and afterwards upon 
the Wedge ; for this knocking upon the Britch, if you 
knock hard enough, twill raiſe the Jon little, and 


ſet it fue; if you knock not hard enough, you 


muſt knock again, till the Iron do riſe ; but if you 
knock too hard, it will raiſe the Jon ſo much, that 
its edge will riſe above the Sole into the Mouth of 
the Stock, and conſequently not touch the Szuff- 
therefore you muſt knock ſoftly at firſt, till, by try- 


als, you find the Tron riſes to a convenient fineneſs. 


But as this knocking on the Britch raiſes the 7ron, fo it 


allo raiſes and looſens rhe wenge; therefore (as we 
&. 2001608 me ſaid) 


64 Joinerp. Numb. II. 
ſaid) whenever you knock upon the Brirch, you muſt 
alſo knock upon the wedge, to faſten the Iron again. 
If you have raiſed the edge of the Iron too fine, 
you muſt knock ſoftly upon the head of the Iron, 
and then again upon the wedge, and this you may 
ſometimes do ſeveral times, till you fit your Von to 
a convenient fineneſs. "ee r 
When you have occaſion to take your Iron out 
of the Stock to rub it, that is, to met it, you may 
knock pretty ſmart blows upon the Szock, between 
the Mouth and the Fore-end, to looſen the wedge, and 

conſequently the Iron. 8 5 | 
Theſe ways of ſetting, are uſed to all other Plains, 

as well as Fore-planes. „„ 
In the uſing of this, and indeed, all other Planet, 
you muſt begin at the hinder end of the Staff, the 
Grain of the wood laying along the length of the 
Bench, and Plain forward, till you come to the 
fore-end, unleſs the Suff proves Croſs-zrain'd, in any 
part of its length; for then you muſt turn your 
Stuff, to Plain it the contrary way, ſo far as it runs 
Croſs-grain'd, And in Plaining, you muſt, at once, lean 
pore hard upon the Plane, and alfo thruſt it very 
ard forwards, not letting the Plane totter to, or from 
ou-wards, till you have made a Stroak the whole 
ength of the Stuff. And this - ſometimes, if your 
Stuff be long, will require your making two or three 
ſteps forwards, e er you come to the fore- end of the 
Stuff : But if it do, you muſt come back, and begin 
again at the farther end, by the ſide of the laſt 
plain'd Stroak, and ſo continue your ſeveral lays of 
Plaining, , till the whole upſide of the Suff be 

plained. | SRL: 104, 
And if the Stuff be broad you are to Plain upon, 
and it warp a little with the Grain, or be any ways 
crooked 
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crooked in the breadth, you muſt then turn the Grain 
athwart the Work-Bench, and Plane upon the Croſ5- 
Grain. For, if your work be hollow in the middle, 
you muſt Plain both the Bearing ſides thinner, till 
they come to a 7ry with the middle. Then turn the 
other ſide of your work, and working ſtill Croſs- 
grain'd, work away the middle, till it come 7ry with 
the two ſides. 

This way of Croſ5-Grain'd working, is, by Work- 
men, called 7raver/ing. ; 

Thus have you, in general, the uſe of all the other 
Planes: But the uſe of thoſe Planes, that are deſign- 
ed for other particular purpoſes , I ſhall ſhew, as 
they come in Order. 


$ 4, Of the Joynter. B 2. 


The Foynter is made ſomewhar longer than the 
Fore- plane, and hath its Sole perfectly ſtraight , 
from end to end. Its office is to follow the Fore- 
plane, and to ſhoot an edge perfectly ſtraight, and not 
only an edge, bnt alſo a Board of any thickneſs; 
eſpecially when a Foynt is to be hot. Therefore the 
Hand muſt be carried all along the whole length, 
with an epual bearing weight, and ſo exactly even, 
and upright to the edges of the Board, that neither 
ſide of the Plane encline either inward or outwards, 
but that the whole breadth be exactly ſquare on 
both its ſides; ſuppoſing its ſides ſtraight: ſo will 
two edges of two boards, when thus ot, lie ſo 
exactly flat and ſquare upon one another, that light 
will not be diſcerned betwixt them. But yet it is 
counted a piece of good workmanſhip in a Joyner, 
to have the craft of bearing his hand ſo curiouſly 
even, the whole length of a long Board; and yet it 
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is but a ſleight to thoſe, Practice hath inur'd the 
Hand to. The Foyer is alſo uſed to 7275 Tables 
wich, (large or ſimall) or other ſuch broad work; and 
then Joyners work, as well upon the Traverſe with it, 
as with the Grain of the Wood, and alſo Angular- 
ly, or Corner-wiſe, that they may be the more aſ- 
ſurꝰ'd of the flatneſs of their work. . 
Its Iron muſt be ſet very fine, ſo fine, that when 
you wink with one Eye, and ſet that end the ſtraight 
{ide of the Iron is next to the other Eye, there ap- 
pear a little above an hairs breadth of the edge 
above the ſuperficies of the /o/e of the Plane, and the 
length of the edge muſt lie perfectly ſtraight with 
the flat breadth of the ſole of the Plane: For the Iron 
being then well wedg'd up, and you working with 
the Plane thus ſet, have the greater aſſurance that the 
Tron cannot run too deep into the Stuff, and conſe- 
quently you have the leſs danger that the Foynt is 
wrought out of ſtraight. | "8 3 


0 5. The Uſe of the Serike-Block. 


The Strike-Block marked B3. is a Plaue ſhorter 
than the Joyner, having its ſole made exactly flat, 
and ſtraight, and is uſed for the /hooting of a ſhort 
Foynt ; becauſe it is more handy than the long Joyn- 
ter. It is alſo uſed for the framing, and fitting the 
Joints of Miters and Bevels; but then it is uſed in 
a different manner from other Planes : For if the Mi- 
ter and Bevel you are to fit be ſmall, you muſt hold 
it very ſteddy in your left hand, with the Sole of it 
upwards, and its fore-end towards your right hand: 


and you muſt hold your work in your right hand 
very ſteddy: Then apply the ſawn Miter, or ſawn 


Bevel end of your Stuff, to the fore-end of the S7rike- 
| Ee Bloc, 


3 Block, and fo thruſt it hard and upright forwards, till 

ir paſs over the edge of the Iron, ſo ſhall the edge of 
* the Tron, with ſeveral of theſe thruſts continued, 
X Ccur, or plain off your ,a the roughneſs that the 
XZ Z7eeth of your Saw made: But if your work be ſo big 
that you cannot well weild it in your right hand, 
you mult ſer the end of your work in the Bench- 
fſerew, and Plain upon it with a ſmoothing Plane. 


$ 6. The Uſe of the Smoothing-Plane. 


The Smoothing-Plane marked B 4. muſt have its 
Iron ſet very fine, becauſe its Office is to ſmoorhen 
the work from thoſe Irregularities the Fore-Plaze 
made. - 5-4 01. | 


| d 7. | ; The Uſe of the Rabber-Plane. 


The Rabber-Plane marked B 5. is to cut part of the 
upper edge of a Board, or other Stuff, ſtraight, that is, 
= Af{quare down into the Board, that the edge of ano- 

ther Board alſo cut down in the ſame manner, may 
fir and join into the Square of the firſt board thus 
cut away: And when two Boards are thus /apped 
on the edges over one another; this /appzng over is 
called Rabbetting. 

The Rabbet-Plane is alſo ſometimes uſed to ſtrike a 

; Facia in a piece of Molding; as ſhall be ſhewed in its 
T proper place. 

The ſides of the Iron are not incloſed in the Szock 

of this Plane, as the fore-going Planes are, but the 
1 Iron is full as broad as the /tock is thick, that the ve- 
8 ry angles of the edge of the Jron may not be born 
off the Hf, to hinder the ſtraight and ſquare cut- 
i ting it down ; nor doth it deliver its ſhaving at a 
REM OP L Mouth 
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Mouth on the top of the Srock as the other Planes do: 
But it hath its Mouth on the ſides of the Plaue, and de- 


livers its ſhavings there. Its Iron is commonly about 


an Inch broad. 
8 8. The Uſe F the Plow, 


The P/ow marked B 6. isa narrow Nallbet- Plane, 


with ſome additions to it: v/z. two ſquare Staves, 
marked aa (yet ſome of them have the upper ed- 
ges of them rounded off for the better compli- 
ance with the Hand.) Theſe Saves are let ſtiff through 
two ſquare Morteſſes in the ſtock, marked . They 
are about ſeven or eight Inches long, and ſtand ſtraight 
and ſquare on the farther ſide of the /fock ; and theſe 
two /taves have ſholders on the higher ſide of the /tock, 
reaching down tothe wooden ſole of the Plane, (for there 
is alſo an Iron ſole belonging to the Plow.) To the bottom 
of theſe two Sholders is, Rivetted with Iron Rivets, a 
Fence (as workmen call it) which comes cloſe under the 
Wooden ſole, and its depth reaches below the Iron ſole 
about half an Inch: Becauſe the Jron of the Plow is 
very narrow, and the ſides of it towards the bottom 
are not to be incloſed in the /ffock, for the ſame rea- 
ſon that was given in the Rabhet-Plane; therefore up- 
on the /tock is let in, and ſtrongly nailed, an Iron Plate 
of the thickneſs of the Plow-Iron, for Wood of 
that breadth will not be ſtrong enough to endure the 
force the lower end of the Plow-Iron is put to: This 
Iron-Plate is almoſt of the fame thickneſs that the 
breadth of a Plow-Iron is. Joyners have ſeveral Plous, 
for ſeveral widths of Grooves. 
The Office of the Plow is, to plow a narrow ſquare 
Groove on the edge of a Board ; which is thus perform'd. 
The Board is ſet an edge with one end in the Bench- 
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Numb. I. Joinerp. 3 
ſcrew, and its other edge upon a Pin, or Pins, put into 
a Hole, or Holes, in the Leg, or Legs, of the Bench, 
ſuch an Hole, or Holes, as will, moſt conveniently for 
height, fit the breadth of the Board: Then the Fence of 
of the Plow is ſer to that diſtance off the Iron Plate of 
the Plow, that you intend the Groove ſhall lie off the 
edge of the Board: As if you would haye the Groove 
lie half an Inch off the Board, then the two faves muſt, 
with the Mallet, be knocked through the Morteſſes in 
the /tock, till the Fence ſtands half an Inch off the Iron 
Plate; and if the /aves are fitted ſtiff enough in the 
Morteſs of the /fock, it will keep at that diſtance whilſt 
you plow the Groove: For the Fence (lying lower than 
the ron of the Plane) when you ſet the Iron of the Plow 
upon the edge of the Board, will lie flat againſt the 


_ farther edge of the Board, and ſo keep the Tron of the 


Plow all the length of the Board at the ſame di- 
ſtance, from the edge of the Board that the ron of the 
Plow hath from the Fence. Therefore your Plow being 
thus fitted, plow the Groove as you work with other 
Planes, only as you laid hold on the /tock of other Planes 
when you uſe them, now you muſt lay hold of the 
two /taves and their /ho/ders, and ſo thruſt your Plow 
forwards, till your Groove be made to your depth. 

If the Staves go not ſtiff enough in the Morteſs 
of the Stock, you muſt ſtiffen them, by knocking a 


little wooden wedge between the Staves and their 
Morteſſes. | 


d 9. Of Molding-Planes. 

There are ſeveral other Planes in uſe amongſt 
Joyners, called Molding-planes; as, the Round, the 
Hollow, the Ogee, the Snipes-Bill, the Rabber-plane, the 


_ Grooving-plane, &. And of theſe they have ſe- 


yeral ſorts, viz. from Half a quarter of an Inch, to 
| L 2 an 


* 
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an Inch and a Half. They are uſed as other Planes 

are. In the 5 of Stuff, you muſt uſe Planes 
Whoſe Irons have different Mountings; and that accor- 
ding to the hardneſs, or ſoftneſs of the Wood, you are 
to work upon: For if the wood be hard, the Iron muſt 
ſtand more upright than it need do, if the wood 


be ſoft: For ſoft Wood, as Deal, Pear-tree, Ma- 


ple, &c. The Tron is ſet to make an Angle of 45 de- 
rees, with the Sole of the Plane: But if it be very 
SY wood you are to Plain upon, as Box, Ebony, 
Lignum Vitæ, &c. It is ſet to 80 degrees, and ſome- 
times quite upright: ſo that theſe hard Woods, are, 
indeed, more properly ſaid to be Scraped, than 
Plained. | | | Tf 
But before you come to uſe your Planes, you muſt 
know how to grind, and whet them, for they are not 
ſo fitted when they are bought, but every Work- 
man accommodates them to his purpoſe, as if ir be 
an hard wood he is to work on, he grinds his Bafi/ 
to a more obtuſe Angle, than he would do for ſoft 
Wood. 

The Baſil, or Angle, an Iron is ground to, to work 
on ſoft Wood is about 12 Degrees, and for hard wood 
about 18, or 20 Degrees. Where note, That the more 
accute, or thinner, the Baf is, the better and ſmoo- 
ther the Iron cuts, and the more obtuſe and thick- 


er, the ſtronger the Edge is to work upon hard 
Work. 


g. 10. Of Grinding and Whetting the Tron, 
and other Edge-Tools. 


When you grind your Tron, place your two Thumbs 
under the Iron, and your Fingers of both hands upon 
the Lon, and ſo clap down your Iron to the ſtone, hold- 


ing 
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Numb. II. Joinery. I 
ing it to that Angle with the Srove you intend the 
Baſil ſhall have: keep the Iron in this poſture, without 
either mounting, or ſinking, its ends all the while the 
the Stone is turning about; And when you lift the 
Iron off the Stone, to ſee if it be ground to your mind; 
if it be not, you muſt be ſure you place the Iren again 
in the ſame poſition on the Stone it had before; for elſe 
you will make a double Ba on your Iron: Bur if it be 
true ſer on the Stone, and ſteddily kept to that Poſition, 
your Bal will be Zo/ow, and the ſmaller your Grind- 
ſtone is, the hollower it will be. You may know when 
it is well Ground, by the evenneſs, and entireneſs of the 
edge all the way. 5 

_ Having ground your Iron, you muſt fmoothen the 
edge finer with a good fine Whet-/tove. Thus, hold 
the edge of your Iron upwards in your left hand, and 
your Whet-/tone in your right, and having firſt ſpit up- 
on your Stone to wet it, apply it to the Ba of your 
Tron, in ſuch a Poſition, that it may bear upon the 


whole breadth of the Ba,“; and ſo working the 


Stone over the Baſil, you will quickly wear the courſer 
grating of the Gyindeſtone off the edge on that 
ſide: Then turn the flat ſide of the Iron, and ap- 
ply the Stone flat to it, till you have worn oft the 
courſe gratings of the Gxindeſtone, on that fide 
too. | 

Joyners often grind their Jrons upon a flat Grind- 
ſtone alſo: And then they hold the Iron alſo in their 
hands, in the ſame poſture as if it were to be ground 
on the Round Grind-/tone : yet then inſtead of keeping 
the Iron on one place of the Stone, they thruſt it 
hard ſtraight forwards, almoſt the length of the 
Stone, and draw it lightlier ſtraight back again, 
keeping it all the while at the ſame Angle with the 
ſuperficies of the Stone; and then ſmoothen its _ 

wi 
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with the Vhet-/tone, as if it had been ground upon the 

round Grindeſtone. And this they do ſo often, till they 

have rubbed the hollowneſs of the Bal to a flat, 

and then they grind it again upon the round Grind- 
one. 

1 This Order and Manner of Setting, Grinding and 


Smoothing a Baſil and Edge, is alſo uſed in all other 
Edge-Tools Foyners uſe. 


d 10. Of Chiſlels of ſeveral Sorts. 
And firſt of Formers. 


Formers marked C1, C3, are of ſeveral ſizes. 
They are called Formers, becauſe they arc uſed be- 
fore the Paring-Chiſſel, even as the Fore-Plane is uſed 
before the Smoothing-Plane. The Stuff you are to 
work upon being firſt ſcribed, (as I ſhall ſhew in its 
proper place) you muſt ſer the edge of the Former, 
a little without the ſcribed ſtroak, with its Bafi/ 
outwards, that it may break, and ſholder off the 
Chips from your Work, as the Edge cuts it. And 
you muſt bear the Helve of the Former a little in- 
wards over the Stauf, that the Former do not at firſt 
cut ſtraight down, but a little outwards: For, 


ſhould you venter to cut ſtraight down at the firſt, 


you might with a negligent or unluckly knock with 
the Mallet, drive the edge of the Former under 
the work, and ſo cut, before you are aware, more 
off the under ſide than the upper fide of your 
work, and ſo (perchance) ſpoil it. Therefore you 
may make ſeveral cuttings, to cut it ſtraight down 
by little and little, till your work is made ready for 
the Paring-Chiſſel. When it is uſed, the Helte of it 
is knockt upon with a Mallet, to drive the edge into 
the Stu. 
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Joinery. = 
d xx. Of the Paring-Chiſſel. 


The Paring-Chifſe/ marked C 2. muſt have a very 
fine and ſmooth edge: Its office is to follow the For- 
mer, and to pare of and ſmoothen, the irregularities 
the Former made. | 3 

It is not knockt upon with the Mallet, but the 


Blade is claſped upon the out ſide of the hindermoſt 
joints of the fore and little fingers, by the clutch- 


ed inſide of the middle and third fingers of the right 
hand, and ſo its edge being ſet upon the ſcribed line, 
and the top of the Helve placed againſt the hollow 
of the inſide of the right ſholder, with preſſing the 
ſholder hard upon the Helve, the edge cuts and pares 
away the irregularities. | 
This way of handling, may ſeem a prepoſterous 
poſture to mannage an Iron Tool in, and yet the rea- 
{on of the Original contriver of this: Poſture is to be 
approved; For, ſhould Workmen hold the Blade of 
the Paring-Chiſſel in their whole hand, they muſt ei- 
ther hold their hand pretty near the Helve, where 
they cannot well mannage the Tool, or they muſt 
hold it ptetty near the edge, where the outſide of the 
fingers will hide the ſcriled line they are to Pare 
in. But this poſture, all Workmen are at firſt taught, 
and Practice doth ſo inure them to it, that if they 
would, they could not well leave it. 


d. 12. Of the Skew-Former. 


The Skew-Former marked C 4, is ſeldom uſed by 


Joyners, but for cleanſing, accute Angles, with its 


accute Angle on its edge, where the Ang/es of other 
Chiſſels will not ſo well come. 


) 13» 


* 
. . 
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d 13. Of the Morteſs-Chiſſel. 


The Morteſs Chiſſel marked C5. is a narrow 
Chifſel, but hath its Blade much thicker, and conſe- 
quently ſtronger (that ir may endure the heavier 
blows with the Mallet) than other Chiſſels have, ſo 
that in grinding it to an edge, it is ground to a ve 
broad Baſil, as you may ſee in the Figure. Its Office 
is to cut deep {quare holes, called Morteſſes, in a piece 
of Wood. Joyners uſe them of ſeveral Breadths ac- 


cording as the Breadths of their Morteſſes may re- 
quire. | 


$14. Of the Gouge. 


The Gouge marked C6. is a Chiſſel having a round 
edge, for the cutting ſuch Wood as is to be Rounded, 
or Hollowed. FA 

Theſe ſeyeral ſorts of Chiſſels Joyners have of ſe- 


veral Sizes, that they may be accommodated to do ſe- 
veral Sizes of Work. 
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MECHANICK EXERCISES: 
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The Doctrine of Handy-Works. 
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50 9 Continued in the ART of FOYNERYT. 
d 15. Of the Square, and its Uſe. 


1] \HE Square, marked D, is two adjun& Sides 

of a Geometrical Square. a The Handle. 
The Tongue. c The Outer Square. d The 
54 Inner Square. For Joyner's uſe, it is made 
of two pieces of wood, the one about an Inch thick, 
and the other about a quarter of an Inch thick : 
Theſe two pieces are ſevetally ſhot exactly ſtraight, 
and have each of their Sides parallel to each of 
there own Sides. The thick Piece (called the Handle) 
hath a Morteſs in it, as long within a quarter of an 
Inch, as the thin piece (called the Tongue) is broad, 
and ſtifly ſo wide, as to contain the thickneſs of the 
Tongue. The Tongue is faſtned into the Morteſs 
of the Handle with Glew and wooden pins, fo as the 
two outer ſides (and then conſequently the two in- 
ner ſides) may ſtand at right Angles with one an- 


1 


other. 


The Reaſon why the Handle is ſo much thicket 
than the Tongue, is, becauſe the Handle ſhould on 
either ſide become a Fence to the Tongue. And 


the reaſon why the Tongue hath not its. whole 


breadth let into the end of the Handle is, becauſe 
they may with leſs care ſtrike a line by the fide of a 
M thin 
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athin than a thick piece: For if inſtead of holding 
the hand upright when they ſtrike a line, they 
ſhould hold it never ſo little inwards, the ſhank of 
a Pricker falling againſt the top edge of the Handle, 
would throw the Point of a Pricker farther out than 
a thin piece would: to avoid which Inconvenience, 
the Tongue is left about half an Inch out of the end 
of the Handle. 

Another Reaſon is, That if with often ſtriking the 
Pricker againſt the Tongue ir becomes ragged, or 
uneven, they can with leſs trouble plane it again when 
the ſtuff is all the way of an equal ſtrength, than they 
＋ if croſs-grain d Sholders be added to any part 
r 

Its. uſe is for the ſtriking of Lines ſquare either to 
other Lines, or to ſtraight ſides, and to try the ſquare- 


neſs of their Work by; As if they would ſtrike a 


Line ſquare to a ſide they have already ſhot : They 
apply the inſide of the Handle cloſe to the ſide ſhor, 
and lay the Tongue flat upon the work, then by the 
outerſide of the Tongue, they draw with a Pricker 


a ſtraight line: this is called Striking, or drawing of 


a Square. Or, if they would Try the ſquareneſs of 
a Piece of ſtuff ſhot on two adjoining ſides, they ap- 
ply the inſides of the Handle and Tongue to the out- 
tides of the ſtuff, and if the outſides of the {tuff do 
all the way agree in Line with the inſides of rhe 
Square, it is true Square. Or if they would try the 


inward ſquareneſs of work, they apply rhe two out- 


tides of the Square to the inſides of the work. 


d 16. 
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$ x6. - The manner of Plaining a Trying a fiete of 

3 Stuff ſquare. 

We will take, for Example, a Piece of Stuff cal - 
led a Quarter, which is commonly two Inches 
thick, four Inches broad, and feven Foot long. To 
plane this Square, lay one of its broad ſides upon 


the Bench, with one of its ends ſhov'd pretty hard 


into the Teeth of the Bench-hook, that it may lie the 
ſteddier. Then with the Fore-Plane, as you were 
taught < 2. Number. 2. Plane off the roughneſs the Saw 


made at the Pit, and work that fide of the Quarter 


as ſtraight in its length and breadth as you can with 
the Fore-Plane ; which you may give a pretty good. 
gueſs at, if the edge of the Iron have born all the 
way upon the work, yet you may try by taking up 
your work, and applying one end of it to one Eye, 
whilſt you wink with the other, and obſerve if any 
Hollow, or Dawks be in the length; if not, 
you may conclude it pretty true: For the work thus 


| held, the Eye will diſcern pretty nearly. Or, for 


more certainty, you may apply the edge of the two- 


foot Rule, or rather a Rule ſhot the full length of 


the Quarter to your work, and if it agree all the 
way with the Rule, you may conclude it is ſtraight 
in length. But if you find it not ſtraight, you muſt 
{till with the Fore-Plane work off thoſe Riſings that 
bear the edge of the Rule off any part cf the Stuff: 
Then try if the Breadth be pretty ſtraight, if it be, 
(rhe Dawks the roughneſs the Fore Plane made ex- 
cepted ) the firſt office of the Fore Plane is perform'd : 
If it be not, you muſt ſtraighten the Breadth as you 

did the Length. 
Bur though this Quarter be thus plained ſtraight 
in length and breadth, yet becauſe the Iron of the 
2 Fore- 
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-- Fore Plane for its firſt working the ſtuff is ſer Rank, 


78 . Joinerp. Numb. II. 
and therefore makes great Dawks in the Srutt, you 
muſt ſer the Iron of your Fore Plane finer, as you were 
taught h 3. Number. 2. and with it then work down e- 


ven almoſt to the bottom of thoſe Dawks : then try 
it again, as before, and if you find it Try all the way, 


you may, with the Joynter, or Smoothing Plane, but 
rather with the Joynter, go over it again, to work 
out the irregularities of the fine Fore-Plane : For 
the Iron of the Fore-Plane being ground to a Riſing 
in the middle, as has been ſhewed 9 2. Numb. z. though 
it be very fine ſet, will yet leave ſome dawks in the 
Stuff for the Joynter, or ſmoothing Plane, to work 
out. Thus the firſt ſide of the Quarter will be fi- 
niſhed. | | 
Having thus Tryed one ſide of the Quarter 
ſtraight and flat, apply the inſide of the Handle 
to it, and if one of the adjoining ſides of the 
Quarter, comply alſo with the inſide of the Tongue 
all the way, you need only ſmooth that adjoining 
ſide : But if it do not fo comply, that is, if it be 
not {quare to the firſt ſide, which you will know by 
the riding of the inſide of the Tongue upon one 
of the edges, or ſome other part between the edges, 
you muſt, with the Fore-Plane Rank-ſet, plane away 
chat ſtuff which bears off the inſide of the Tongue 
from complying all the way with it. But if the 
Riſings be great, you may, for quickneſs, hew away 
the Riſings with the Hatchet: but then you muſt 
have a care you let not the edge of your Hatchet cut 
too deep into the ſtuff, leſt you either ſpoil your 
Stuff, by making it unſizeable, if it be already ſmall 
enough; or if it have ſubſtance enough, make your 
ſelf more labour to get out thoſe Hatchet ſtroaks 
with the Plane than you need. Then take off the 


rou ghneſs. 


Numb. II. 
roughneſs the Hatchet made with the Fore-Plane 
Rank: ſet, then fine ſer, and laſt of all with the Joyn- 
ter, or ſmoothing Plane: So is the ſecond fide alſo 
finiſhed. | | 

To work the third ſide, ſer the Oval of the 
Gage exactly to that width from the Gage, that 
ou intend the Breadth of the Quarter ( when 
wrought) ſhall have, which, in this our Example, 
is four Inches, but will be ſomewhat leſs, becauſe 
working it true will diminiſh the Stuff : Therefore 


ſliding the Oval on the Staff, meaſure on your Inch 
Rule ſo much leſs than four Inches, as you think. 


your ſtuff diminiſhes in working : Meaſure, I fay, 


between the Oval and the Tooth, your ſize: If, at 


the firſt proffer, your Oval ſtand too far from the 


Tooth, hold the Oval in your hand, and knock the- 


Tooth end of your Staff upon the Work-Bench, till 
it ſtand near enough: If the Oval ſtand too ncar, 
knock the other end of the Staft upon the Work- 
Bench till it be fit. Then apply the flat of the Oval 
to the ſecond wrought ſide of your Stuff, fo as the 


Tooth may reach athwart the breadth of the Stuff 
upon the firſt ſide, and keeping the Oval cloſe 


againſt the ſecond fide, preſs the 'Teoth fo hard 
down, that by drawing the Gage in this poſture all 


along the length of the Quarter, the Tooth may 
ftrike a Line. In like manner upon the fide oppo- 
ſite to the firſt, viz. the Fourth ſide, Gage another 
line oppoſite to the firſt gaged line, and work your 
Stuff down to thoſe two Gaged lines on the third fide, 
either with Plaining along, or with Hewing, and aſter- 


wards Plaining, as you were taught to work. the ſe- 
cond fide. | 
To Work the fourth fide, fer the Tooth of the Gage 


to its exact diſtance from the Oval, viz. two Inches 
wanting. 
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80 Joinery. Numb. II. 
wanting ſo much as you think the ſtuff diminiſh'd in 
working, and apply the flat of tne Oval to each ſide 
of the firſt ſide, and Gage as before two lines, one 
on the ſeeond, the other on the third wrought fide. 
Work your ſtuff then down on the fourth fide to thoſe 
two Gage lines, either with Plaining alone, or with 
Hewing, and afterwards Plaining, as you were taught 
to work the ſecond fide. 


9 17. To Frame two Quarters Square into one 
another. 


You mult take care in Morteſſing and Tennanting, 
that as near as you can you equallize the ſtrength of 
the ſides of the Morteſs to the ſtrength of the Ten- 
- pant. Ido not mean that the ſtuff ſhould be of an equal 
Subſtance, for that is not equallizing ſtrength : But 
the equallizing ſtrength muſt be conſidered with 
reſpect to the Quality, Poſition and Subſtance of the 
Stuff: As if you were to make a Tennant upon a piece 
of Fur, and a Morteſs to receive it in a piece of Oak, 
and the Fur and Oak have both the ſame ſize; The 
Tennant therefore made upon this piece of Fur, muſt be 
conſiderably bigger than a Tennant need be made of 
Oak, becauſe Fur is much a weaker wood then Oak, 
and therefore ought ro haye a greater Subſtance to 
equallize the ſtrength of Oak. And for Poſition, the 
ſhorter the ſtuff that the Tennant is made on, the leſs 
Violence the Tennant is ſubje& to. Beſides, it is eaſier 
to ſplit wood with the grain, than to brake wood croſs 
the grain; and therefore the ſame wood when poſited 
as a Tennant, is ſtronger than the fame wood of the 
fame ſize when poſited as a Morteſs: for the inju- 
ry a Morteſs is ſubject to is, ſplitting with the grain 
of the wood, which, without good cars, it will _—_ 

| 5 
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do in working; but the force that muſt injure a Ten- 
nant, mult offend it croſs the grain of the wood, in 
which poſition it will beſt indure violence. 

When two pieces of Wood, of the ſame quality and 
ſubſtance ( as in this our Example) are elected to 
make on the one a Tennant, and in the other a Mor- 
teſs. If you make the Morteſs too wide, the ſides of 


the Morteſs will be weaker than the Tennant; or, 


if too narrow, the Tennant that muſt fit the Mor- 
teſs, will be weaker than the ſides that contain the 
Morteſs: And if one be weaker then the other, the 
weakeſt will give way to the ſtrongeſt, when an 
equal violence is offer d to both. Therefore you 
may ſee a neceſſity of equallizing the ſtrength of 
one to the other, as near as you can. But becauſe no 
Rule is extant to do it by, nor can ( for many con- 


ſiderations, I think,) be made, therefore this equalli- 


Zing of ſtrength, mult be referred to the Judgment of 
the Operator. Now to the work. | 
The Morteſs to be made is in a Quarter four Inches 
broad. In this caſe Workmen make the Morteſs an 
Inch wide, ſo that an Inch and an half Stuff remains 
on either ſide it. Therefore your Stuff being ſquar'd, 
as was taught in the laſt Section, ſet the Oval of the 
Gage an Inch and an half off the Tooth, and gage 
with it, on either ſide your Stuff, a ſtraight line as 
that diſtance from the end you intend the Morteſs 
ſhall be, then open your Compaſſes to two Inches, 
and prick off that diſtance in one of the lines, for the 
length of the Morteſs : then lay the inſide of the Han- 
dle of the Square to one fide of the Stuff, and upon 
both the pricks ſucceſſively, and with your Pricker 
draw {ſtraight lines through them by the ſide of the 
Tongue, ſo ſhall the bounds of your Morteſs be 


ſtruck out on the Quarter. If your Morteſs go 
through 


"IS | Joinery. 
_ through the 2 draw the ſame lines on the op- 


Neun. II. 


poſite ſide of the Quarter, thus, Turn the Quarter, 


or its edge, and apply the inſide of the Handle of the 


Square, to the ends of the former drawn lines, and by 
the ſide of the Tongue draw two lines on the edge 
of the Quarter; then turn the Quarter again with 
its other broad ſide upwards, and apply the inſide 
of the Handle of the Square to the ends of the laſt 
lines drawn on the edge, and by the ſide of the 
Tongue, draw two lines on this broad ſide alſo. 
Theſe two lines (if your quarter was truly ſquar'd) 


ſhall be exactly oppoſite to the two lines drawn on 


the firſt broad ſide of the quarter for the length of 
the Morteſs: And for the width of the Morteſs 
Gage this ſide alſo, as you did the firſt; then for the 
Tennant, Gage on that end of the ee you intend 


the Tennant ſhall be made, the ſame lines you did for 


the Morteſs. And becauſe the Quarter is two Inches 
Thick, prick from the end two Inches, and applying 


the inſide of the Handle of rhe. Square to the ſide of 
the Quarter, and the Tongue to that Prick, draw by 
the ſide of the Tongue a line through that fide the 
Quarter; then turn the other ſides of the Quarter ſuc- 
ceſſively, and draw lines athwart each ſide the Quar- 
ter, as you were taught to draw the oppoſite lines for 
the Morteſs. 

Then place che edge of the Inch-Morteſs-Chiſſel 
with its Baſil from you, and the Helve bearing a lit- 
tle rowards you, within one half quarter of an Inch 
of one end of the ſtruck Morteſs, and with your 


Mallet knock hard upon it, till you find the Baſil of 


the Chiſſel will no longer force the chips out of the 
Morteſs ; then remove the Chiſſel to the other end 
of the Morteſs, and work, as with the firſt end, till 
the Chips will void no longer: Then work _y 
. the 
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Numb. II. Joinery. 83 
the Stuff between the two Ends, and begin again 
at one of the ends, and then at the other, and work 
deeper into the Morteſs, then again between 
both; and ſo work deeper by degrees, till you have 
wrought the Morteſs through, or (if not through) 
to the intended depht; then with the Morteſs-Chiſ- 
ſel work nearer the drawn lines at the ends of the 
Morteſs, (for before you were directed to work but 


within half a quarter of an Inch of the drawn 


lines,) by laying light blows on it, till you have 
made it fit to pare ſmooth with a narrow Paring 
Chiſſel, and then pare the ends, as you were taught 
to work with the Paring-Chiſſel: then with the 
broad Paring-Chiſſel, pare the ſides of the Morteſs 
3 to the Struck lines; ſo is the Morteſs fini- 

To work the Tennant, lay the other Quarter on 
edge upon your Work Bench, and faſten it with the 
Holdſaſt, as you were taught Sect. I. Then with the 
Tennant, Saw a little without the Struck-line 
towards the end: you muſt not Saw juſt upon the 
Struck- line, becauſe the Saw cuts rough: Beſides, 
you muſt leave ſome Stuff to pare away {ſmooth to 
the Struck-line, that the Se (that is, the upright 
Quarter) may make a cloſe Joint with the Rail (that 
is) the lower Quarter: Saw therefore right down 
with the Tennant-Saw, juſt almoſt to the gaged lines 
for the thickneſs of the Tennant, and haye a care 
to keep the Blade of the Saw exactly upright. 
Then turn the oppoſite ſide of the Quarter up- 


wards, and work as you were taught to work the 


firſt ſide. - . . 
Then with the Paring-Chiſſel, pare the Work 
cloſe to the gaged lines for the Tennant. Then tr 
how it fits che Morteſs: If it be not pared enough 
ge = away 
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away, you muſt Pare it where it Bears, that is, ſticks. 
But if you ſhould chance to have made it too little, 

i you have ſpoiled your work : Therefore you may ſee 


how neceſſary it is, not to make the Morteſs too wide 


at firſt, or the Tennant too narrow. 
Then with che Piercer pierce two holes through 
the ſides, or cheeks of the Morteſs, about half an 
Inch off either end one. Then knock the Tennant 
ſtiff into the Morteſs, and ſet it upright, by apply- 
ing the Angle of the outer Square, to the Angle < 
two Quarters make, and with your Pricker, prick 
round about the inſides of the Pierced holes upon 
the Tennant. Then take the Tennant out again, 
and Pierce two holes with the ſame Bit, about the 
thickneſs. of a ſhilling above the Pricked holes on 
the Tennant, that is, nearer the ſholder of the Ten- 
nant, that the Pins you are to drive in, may draw 
the ſholder of the Tennant the cloſer to the flat fide 
of the Quarter the Morteſs is made in. Then with 
the Paring-Chiſſel make two Pins ſomewhar Taper- 
ing, full big enough, and ſetting the two Quarters 


again ſquare, as before, Drive the Pins {tiff into the 
Pierced holes. 


If you make another Square, * you did this; * 


make alſo a Tennant on each un- Tennanted end of 
the Stiles, and another Morteſs on the top and bottom 


Rails, you may put them together, and make ſquare 
Frame of them. 55 


d 18. Of the Miter Square. And its Uſe. 


The Miter ſquare marked E, hath (as the Square) 
an Handle marked a, one Inch thick, and three Inches 
broad, and a . marked 5, of about the ſame 
| breadth: the Handle and the Tongue (as the 1 

ww "Wave 
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have both their ſides parallel to their own ſides. The 
Handle(as the ſquare) hath in the middle of its narroweſt 
Side a Morteſs in it, of an equal depht, the whole length 
of the Handle: Into this Mortels is fitted one end of 
the Tongue, but the end of the Handle is firſt Bereld 
off to make an Angle of 45 Degrees with its infide. This 
Tongue is (as the ſquare) Pin'd and Glewed into the 
Morteſs of the Handle. 

It is uſed for ſtriking a Miter-line, as the Square 
is to ſtrike a Square-line, by applying the Infide of 
the Handle to the outſide of the hy us or Batten, 

ou are to work upon; and then by ſtriking a line 

y the ſide of the Tongue: For that line ſhall be a 
Miter line. And if upon two Battens you ſtrike two 
ſuch lines, and Saw and Pare them juſt off in the 
lines, when the flats of thoſe two fawn ends are ap- 
XZ plied to one another, the our and inſide of the Bat- 
tens, will form themſelves into the Figure of a 
Square. 

Thus Picture Frames, and looking Glaſs-frames, are 


commonly made, as by a more full Example you may 
ſee in the next Section. 


$ 19. Of the Bevil. 


As the Square is made to ſtrike an Angle of 90 
Degrees, and the Miter an Angle of 45 degrees, fo 
the Bevil (marked F) having its Tongue movable 
upon a Center, may be {ſet to ſtrike Angles of any 
greater, or leſſer, numbers of Degrees, according as 
you open the Tongue wider from, or ſhur it cloſer to 
the Handle. It is uſed as the Square, and the Miter, 
and will perform the Offices of them both, though it 
be not purpoſely made for either; but for the ſtriking 
ſuch Beyil lines, as one part of your work muſt be cut 
3 N 2 | away 
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away to, to make it join with another part of your work: 
For Example, | 

We will propoſe to make a Frame for a Picture, 
Looking-Glaſs, &c. containing eight ſtraight Sides; 
You may quickly perceive that all the ends of theſe 
eight ſides muſt be cut to Beyils, and what .Bevils 
they muſt be, you will, find if you deſcribe upon a 
ſmooth flat Board, a Circle of any bigneſs, but the 
larger the better: Divide this Circle into cight e- 
qual parts, and from every point draw a Line to the 
Center: Draw alſo ſtraight lines from every point 
to its next point: Then lay the inſide of the Handle 
of your Bevil exactly upon any one of theſe ſtraight 
lines, ſo as the Angle made by the inſide of the 
Handle, and the inſide of the Tongue, lie exactly at 
the very Angle made by this ſtraight line, and the Se- 
mi-Diametral line proceeding from the Center, and 
move the Tongue nearer, or farther off the Handle, 
till the inſide of the Tongue and the inſide of the 
Handle, lie exactly upon thoſe two lines, ſo ſhall your 
Beyil be ſer. | 

Then having fitted your Pieces to your Scant- 
ling, Stick your Pricker as near the outward Cor- 
ner of your Picces as your ſtuff will bear, and apply * 
the inſide of your handle alſo to the outer ſides of 
your Pieces, and ſo as the inſide of the Tongue may 
be drawn home to the Pricker. For then lines drawn 
on thoſe Pieces by the inſide of the Tongue, ſhall be © 
the lines the Pieees muſt be cut in, to make theſe © 
eight Pieces join evenly together by the ſides of 
each other's Beyil: Then with the Strike-block 7 
ſmooth the ends of the Bevils, as you were taught 
in the Section of the Strike-Block. 

If you have a Board on the Back-ſide of this 
Frame, you may Glew the backſides of theſe Pieces, 


piece 


7 
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piece by piece to the Board; but firſt you muſt fit 
them to an exact compliance of every Bevil with 
its Match, and when they are ſo fitted, drive two 
Nails cloſe to the outſide of every piece, but drive 
not the Nails deep into the Board, becauſe when 
the Frame is ſet, end Glewed, or otherwiſe faſt- 
ned, you muſt draw the Nails out again, For theſe 
Nails are only intended to ſerve for Fences to ſet, 
and fit each piece into its proper place, before the 


whole Frame is faſtned together. And ſhould you 


not thus Fence them, though by your Eye you 
might judge you fitted the Bevils exactly, yet one 
piece being never ſo little out of its due poſition, 
would drive the next piece more out, and that the 
next, till at the laſt, the laſt piece would not join, 
but either be too ſhort, or too long, or ſtand too 
much out, or in, or elſe too open, or too cloſe on the 
out, or inſide. 8 | 

But if you have no Board on the backſide, you 


muſt, when you Saw the Bevilling Angles upon the 


ſquare ends of picces, not ſawn quite through the 
depth of one end of every piece, but about half way 


through the depth, or thickneſs, and then with your 


Chiſſel either ſplit, or elſe pare, the upper ſide of the 


ſquare end flat away to the Bevil, and ſo leave part of 
of the ſquare end of your piece, to lap under the piece is 


joined to. For Example, 

In Fig. 3. Plate 5. a4 is the ſquare end of the 
piece, and hc is the Beyil you work the piece to. 
Therefore you muſt work away ſo much of the thick- 
neſs of the ſquare end, as is comprehended between 
a and c, ſo that you will ſee the Triangle a bc, is to be 
wrought away half way down the thickneſs of the 
Stuff, and ſo will the Triangle a Bc be left for the 


other half thickneſs of the Stuff. But that end of the 
| piece 
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piece mark d x, which joins to the piece mark d 2, 
muſt, upon its Bevil-ſtroak, be ſawn quite off, and its 
underſide muſt haye the ſame Triangle wrought into 
it, juſt ſo fit as ro receive the Triangle in piece 2, 
and juſt ſo deep, as that when the Triangle on piece 2, 
is fitted into the Triangle in piece 1, the Superficies 

of both tlie pieces may be even with one another. And 
thus you may lap the ends of every piece into one 
another. | 0 

Theſe Triangles at the ends of the pieces you may 
Glew into one another, but if you think Glewing 
alone not ſtrong enough, you may Pierce an hole 
near the inner edge of TE. Frame, becauſe the Triangle 
hath there moſt ſubſtance of ſtuff; and afterwards Pin 
it, as you are taught to Pin the Rail and Stile together 
in Sect. 17. WS | _ 
This way of Lapping over, is ſometimes uſed alſo. 
for ſquare Miters, or other Angular Frames. 


d. 20. Of the Miter-Box. 


There is another way uſed by Joyners that make 

many Frames, to ſave themſelves the labour of Drawing, E | 
or ſtriking out of Squares, Miters, and ſeveral Bevils 1 
upon their Stuff : And this is with a Tool called a 
Miter-Box, deſcribed in Plate 5. Fig. 2. It is compoſed 
of two pieces of Wood, of an Inch thick each, as A 
the upright piece, B the Bottom piece. The Upright 

piece is nailed upright, faſt upon the Bottom-Piece. 
And this Upright- piece hath on its upper ſide the Miter 
Lines ſtruck with the Miter ſquare, as 4 e, on the left 
hand, and g h on the right hand: on theſe two Miter 
lines the edge of the Saw is ſet, and a kerf made ſtraight 
down the upright piece, as from 4 e on the left hand to 
J and fromgh on the right hand to 2. In like man- 
ner 
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ner any other Bevil is ſtruck upon the upper ſide 
of the upright piece with the Bevil, as & /on the 
left hand, and » o on the right. On theſe two Be- 
vil lines the edge of the Saw is ſet, and a kerf made 
ſtraight down the upright piece, as from & to / m, 
and from gh to i. You may make as many Be- 


vils as you pleaſe on the upright piece, of the Miter 


Box; Bevils to join Frames of either five, fix, ſe- 
ven, eight ſides, &c. and the manner to make them 
to any number of ſides, was in part taught in the 
laſt Section. For as there you were directed to divide 
the Circle into eight equal parts, becauſe eight was 
the number of fides, we propoſed to make that Frame 
conſiſt of; So, if for any number of ſides you divide 
the Circle into the ſame equal parts, and work as you 
were there directed, you may find what Bevil the Pieces 
1 that make a Frame that conſiſts of any number 
of ſides. 


So alſo for Sawing of any Batten, or other ſmall pieces 


{quare: Strike at the point 4, on the upper ſide of the 
upright piece a line ſtraight athwart it, to , and Saw. 
ſtraighr down the upper piece, to c. 

The manner how theſe Kerfs are ſawn ſtraight 
down with greateſt certainty is, thus, Apply the. 


inſide of the Handle of the ſquare to the upperſide 
of the upright piece, ſo as the Tongue lie cloſe to 


that end of the Miter, Bevil, or ſquare line ſtruck 
through the upper ſide of the Miter-Box, and with 
the Pricker ſtrike a line cloſe by the fide of the 
Tongue, through that ſide of the upright piece; 
Turn the Tongue to the other ſide of the upright 
piece, and apply the inſide of the Handle of the 
{quare to the other end of the Miter, Bevil, or Square 
line, and with the Pricker ſtrike alſo a line cloſe 


by the ſide of the Tongue through that ſide the 
upright 
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upright piece. Theſe two lines ſtruck on either ſide 
of the upright piece, ſhall be a line on each ſide in 
which the 75 of the Saw muſt run, to ſaw it ſtraight 
down. 


$ 21. Of the Gage. 


The Gage mark'd G. (in Plate 4) The Oval & is fit- 
ted ſtift upon the Staff c, that it may be ſer nearer 
or farther from the Tooth a. Its Office is to Gage a line 
parallel ro any ſtraight ſide. It is uſed for Gaging 
Tennants, and for Gaging Stuff ro an equal thick- 
neſs. | 

When you uſe it, you muſt ſet the Oval to the in- 
tended Diſtance from the Tooth: If the Oval ſtand 
too near the Tooth, Hold the Oval in your right 
hand, and knock the hinder end of the Staff upon 
the Work-bench, till it remove to its juſt diſtance 
from the Tooth: If it ſtand too far off the Tooth, 
knock the fore end of the Staff (viz. the Tooth end) 
rill it remove to its juſt diſtance from the Tooth : If 
the Oval ſlide nor ſtiff enough upon the Staff, you may 
ſtiffen it by ſtriking a wooden wedge between the Mor- 
teſs and the Staff: So may you apply the ſide of the 
Oval next the Tooth, to the fide of any Table, or 
any other ſtraight ſide, with the Tooth Gage a line 
parallel (or of equal diſtance ) all the way from that 


ſide. 
$ 22. Of the Piercer. 


The Piercer H, in Plate 4. hath a the Head, & the Pad, 
e the Stock, d the Birr. Its office is ſo well known, 
that I need ſay little to it. Only, you muſt take care 
to keep che Bitt ſtraight to the Hole you pierce, leſt 
you deform the Hole, or break the Bitt. 


You 
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Vou ought to be provided with Bitts of ſeveral ſizes, 
fitted into ſo many Padds. 


923. Of the Gimblet. 


The Gimblet is marked I, in Plate 4. It hath a Worm 
at the end of its Bit, Its Office is to make a round 
hole in thoſe places of your work where the ock 
of the Piercer by reaſon of its own ſholder, or a 
ſholder, or Butting out upon the work will not turn 
about. Its Handle is held in a clutched hand, and its 
Bit twiſted ſtift into your work. You muſt have them 
of fevernihzes. © 0 


s 24. Of the Augre. 


The Augre marked K in Plate q. hath a a the 
Handle, 5 the Bit. Its Office is to make great 
round holes. When you uſe it, the ſtuff you work 
upon is commonly laid low under you, that you 
may the eaſier uſe your ſtrength upon it: For in 
twiſting the Bit about by the force of both your 
hands, on each end of the Handle one, it cuts great 
chips out of the ſtuff. You muſt bear your ſtrength 
perpendicularly ſtraight to the end of the Bitt; as with 
the Piercer. | - 


S$ 25. Of the Hatcher. 


The Hatchet is marked L, in Plate 4. Its uſs is ſo 
well known (even to the moſt un-incelligent) that 
I need not uſe many words on it, yet thus much 
I will fay, Its uſe is to Hew the irregularities off 
ſuch pieces of ſtuff which may be ſooner Hewn than 


Sawn. | 
O When 


92 Joinerp. Numb. II. 

When the Edge is downwards, and the Handle to- 
wards you, the right ſide of its Edge muſt be Ground 
to a Bevil, ſo as to make an Angle of about 12 De- 
grees with the left ſide of it: and afterwards ſer 
with the Whetſtone, as the Irons of Planes, &c. 


d 26. The Uſe of the Saw in general. 


In my former Exerciſes, I did not teach you how to 
chuſe the Tools a Smith was to uſe; Becauſe it is 
a Smith's office to make them: And becauſe in thoſe 
Exerciſes I treated of making Iron work, and Steel 
work in general, and the making and excellency 
of ſome Tools in particular, which might ſerve 
as a general Notion for the knowledge of all Smith's 
Workmanſhip, eſpecially to thoſe that ſhould con- 
cern themſelves with Smithing: But to - thoſe 
that ſhall concern themſelves with : Joinery, and not 
with Smithing ; It will be neceſſary that I teach them 
how to chuſe their Tools that are made by Smiths, 
that they may uſe. them with more eaſe and delight, 
and make both quicker and neater work with them. © 

All forts of Saws, for Joyner's uſe, are to be fold 
in moſt Iron-mongcr's ſhops, but eſpecially in Fo/ter- 
lane, Londen: chule thoſe that are made of Steel, 
(for ſome are made of Iron) for Steel of it ſelf is 
harder and ſtronger than Iron : You may know the 
Steel-Saws from Tron-Saws thus, The Steel-Saws are 
generally ground bright and {mcoth, and are (the 
thickneſs of the Blade conſidered) ſtronger than Iron 
Saws: But the Iron-Saws are only Hammer-hardned;. 
and therefore if they could be ſo hard, yet they can- 
not be ſo ſmooth, as if the irregularities of the Ham- 
mer were well taken off with the Grindſtone : See it be 
free from flaws, and very well Hammered, and 
128 EA ſmoothly 
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{ſmoothly Ground, ( that is, evenly Ground, you may 


know if it be well Hammered by the ſtiff bending of 
it, and if it be well Ground, (that is, evenly Ground, ) 
it will not bend in one part of it more than in ano- 
ther; for if it do, it is a ſign that part where it bends 
moſt is, either too much Ground a-way, or too thin 


Forged in that place: But if it bend into a regu- 


lar bow all the way, and be ſtiff, the Blade is 
good: It cannot be too ſtiff, becauſe they are but 


Hammer-hardned, and therefore often bow when 


they fall under uns kilful hands, but never break, 


unleſs they have been often bowed in that place. 


The edge whereon the Teeth are, is always made 


thicker than the back, becauſe the back follows the 


Edge, and if the Edge ſhould not make a pretty wide 
Kerf, if the back do not ſtrike in the Kerf, yet by 


never fo little irregular bearing, or twiſting of the 
hand awry, it might ſo ſtop, as to bow the Sam; 


and (as I ſaid before) with often bowing it will break 
at laſt. When Workmen light of a good Blade thus 
qualified, they matter not much whether rhe Teeth 
be ſharp or deep, or ſet to their mind: for to make 
them ſo, is a Task they take to themſelves: And 
thus they perform ic: They wedge the blade of 
the Saw hard into the Ihetting-Block, marked P. in 
Plate 4. with the handle towards their left hand, 
and the end of the Saw to the right, then with a 
three-{quare File they begin at the left hand end, 
leaning harder upon the fide of the file on the right 
hand, than on that fide to the left hand; ſo that they 
file the upperſide of the Tooth of the Saw a- ſlope to- 
wards the right hand, and the underſide of the Tooth 
a little a- ſope towards the left, or, almoſt down- right. 
Having fled one Tooth thus, all the reſt muſt be ſo 
filed. Then with the Saw-wreſt, marked O. in Plate 4. 

| 82 they 
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they ſet the Teeth of the Saw: that is, they put one 
of the Notches marked a a a of the Wreſt between the 
firſt two Teeth on the Blade of the Saw, and then 
turn the Handle Horizontally a little about upon 
the Notch towards the end of the Saw; and that at 
once turns the firſt Tooth ſomewhat towards you, 
and the ſecond Tooth from you: Then skipping 
rwo Tooth, they again pur one of the notches of the 


Wreſt between the third and fourth Teeth on the 


Blade of the Saw, and then (as before) turn the Han- 
dle a little about upon the notch towards the end of 


towards you, and the Fourth fomewhat from you : 
Thus you muſt skip two Teeth at a time, and turn 
the Wreft till all the Teeth of the Saw are ſez. This 
Setting of the Teeth of the Saw ( as Workmen call 
it) is to make the Kerf wide enough for the Back to 
follow the edge: and is Set Ranter for foft, courſe, 
cheap Stuff, than for hard, fine, and coſtly Stuff: for 
the Raxnker the Tooth is ſet, the more Stuff is waſted 
in the Kerf : and beſides, if the Stuff be hard it will 
require greater labour to tear away a great deal of hard 
| Suu than it will do to tear away but a little of the ſame 
Stu 

The Pit- Sam, is Set fo Rank for courſe ſtuff, 
as to make a Kerf of almoſt a quarter of an Inch, bur 
for fine and coſtly ſtuff they {er it finer to fave Stuff. 
The Whip-Saw is ſet ſomewhat finer than the Pir-Saw ; 
the Zand-Saw, and the Compaſs-Saw, finer than the 
Whip-Saw ; But the Tennant-Saw, Frame-ſaw, and the 
Bow=Saw, &c. are ſet fine, and have their Teeth but 
very little turned over the ſides of their Blades: So 
that a Kerf made by them, is feldom above half a half 
quarter of an Inch. | 

The reaſon why the Teeth are filed to an Angle, 


pointing 


+ I 
_ 


the Saw, and that turns the third Tooth ſomewhat 7 
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pointing towards the end of the Saw, and not to- 
wards the handle of the Saw, or directly ſtraight 
between the handle and end of the Saw, is, Becauſe 
the Saw is deſigned to cut only in its progeſs for- 
wards ; Man having in that activity more e 
to rid, and Command of his hands to guide his 
Work, than he can have in drawing back his Saw, 
and therefore when he draws back his Sam, the 
Work-men bears it lightly off the unſawn Staff; 
which is an eaſe to is labour, and enables him the 


longer to continue his ſeveral Progreſſions of the 


Saw. 
Maſter-Workmen, when they direct any of their 
Underlins to ſaw ſuch a piece of Stuff, have ſeveral 


Phraſes for the ſawing of it: They ſeldom ſay Saw 


that piece of Stuff; But Draw the Saw through it; Give 
that piece of Stuff a kerf; Lay a kerf in that piece of 
Stuff; and ſometimes, (but moſt unproperly, ) Cut, or 
Slit that piece of ſtuff: For the Saw cannot properly 
be ſaid to cut, or ſlit the Stuff; but it rather breaks, 
or tears away ſuch parts of the Stuff from the 
whole, as the points of the. Teeth prick into, and 
theſe parts it fo tears away are proportionable to 
the fineneſs, or rankneſs of the Setting of the Teeth. 

The Excellency of Sawing is, to keep the kerf 
exactly in the line marked out to be Sawn, without 
wriggling on either, or both ſides; And ſtraight 
through the Stuff, as Work-men call it; that is, in a 
Geometrical Term, perpendicularly through the 
upper and underſide, if your Work require it, as 
moſt work does: But if your work be to be Sawn 
upon a Bevil, as ſome work ſometimes is, then you 


are to obſerve that Bevil all the length of the 
Stuff, Sc. 


„ 
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927. The Uſe of the Pit- Taw, marked M. in Plate 4. 


The Pit-Saw is not only uſed by thoſe Work- men 
that make Sawing Timber and Boards their whole 
buſineſs, but is alſo for ſmall matters uſed by Joyn- 
ers, when what they have to. do, may perhaps be 
as ſoon done at home, as they can carry or fend it 
to the Sawyers. The- manner of their working is 
both alike, for if it be a Board they would flirt off a 
piece of Timber, or if they would take any ſquare, 
Quarter, or Batten, ©c. off, they firſt ſer off their 
Scantlin: For Example, If it be an Inch ( or more, 
or leſs) they would take off a piece of Stuff, they 
open the points of their Compaſſes to an Inch mea- 
ſure on their Rule, and ſo much more as they rec- 
kon the kerf of the Saw will make, and from on ſide 
of their Stuff they ſet off at either end of the Stuff, 
the Diſtance of the points of their Compaſles ; at 
this Diſtance therefore they make with the points 
of their Compaſles a prick at either end of the 
Stuff; Then with Chaulk they whiten a line, by 
rubbing the Chaulk pretty hard upon it; Then 
one holds the line at one end upon the prick made 
there, and the other ſtrains the line pretty ſtiff up- 
on the prick at the other end; then whilſt the 
line is thus ftrain'd, one of them between his Fin- 
ger and Thumb draws the middle of the line di- 
retly upright, to a convenient height (that it 
may ſpring hard enough down) and then lets it 
go again, ſo that it ſwiftly applies to its firſt poſi- 
tion, and ſtrikes fo ſtrongly againſt rhe Stuff, that 
the duſt, or attoms of the Chaulk that were rubbed 
into the Line, ſhake out of it, and remain upon the 
Stuff. And thus alſo they mark the under- ſide of 
cheir Stuff: This is called Lining of the Stuff: And os 
138 Stu 
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Stuff cut into thoſe lines ſhall be called Iach- Stuff, 
becauſe the Compaſſes that prickt the Stuff, were 
opened wider by the width of the kerf than an Inch 
meaſure upon the Rule: But had the Compaſſes 
been opened but an Inch exactly, that piece 
Sawn oft ſhould, in Workmen's Language, have been 
called Inch-prictt, thereby giving to underſtand that 
it is half the breadth of the kerf thinner than an Inch: 
And thus they call all other Scantlins 2 Inches, 2 In- 
ches, 3 Inches, &c. Sawn, or Prickt., _ 4 
When two Work-men are not at hand to hold the 
line at both ends, he that lines it, ſtrikes one point of 
his Compaſs, or ſometimes a Pricker, or a Nale aflope 
towards that end into the prick fer off, and putting 
the nooſe at the end of | 's line over his Compaſles, 
Sc. goes to the other a and ſtrains his line Oi chat 
prick, and ſtrikes it as before. 
The Stuff being thus lined is faſtned with wedg- 
es over the Pit, (if the Joyner be - accommodated 
with a Pit) if he have none, he makes ſhift with 
two high frames a little more than Man high in its. 
ſtead, ( called great Truſſels) with four Legs, theſe 
Legs ſtand ſpreading outwards, that they may ſtand 
the firmer: Over theſe two Truſſels the Stuff is laid, 
and firmly faſtned that it ſhake not. Its outer 
ſide from whence the Pricks were fer off muſt be 
Perpendicular, which you mult try by a Plumb-line, 
for ſhould the top edge of that ſide, hang never ſo 
little over the bottom edge, or the bottom edge 
not lie ſo far out as the top edge, the Scantlin you 
Saw off would not be of an equal thickneſs on the 
Top or Bottom: Becauſe the Saw is to work exact- 
ly perpendicular. Then with the Pit-Sam they en- 
ter the one end of the Stuff, the 7op-man at the 
Top, and the Pitman under him: the Top-man ob- 
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ſerving to guide the Saw exactly in the line: and 
withall drawing the Saw ſomewhat towards him 
when the Saw goes down; and the Pit-man drawing 
it with all his ſtrength perpendicularly down; but 
not ſo low that the upper and lower handles of the 
Saw ſink below both their managements: Then 
bearing the Teeth of the Saw a little off the Stuff, 
the 7op-man draws the Saw up again, and the 
Pit-man aſſiſts, or caſes him in it, and thus they con- 
tinue ſawing on till the Saw has run through the 
whole length upon the Stuff. But when the kerf 
is made ſo long, that by the working of the Saw 
the Pieces of Stuff on either ſide will ſhake againſt 
one another, and ſo more, or leſs, hinder the eaſie 
progreſs of the Saw, they drive a Wedge ſo far in 
the kerf as they dare do for fear of ſplitting the 
Stuff, and ſo provide the Saw freer and eaſier paſ- 
ſage through the Stuff: This Wedging they conti- 
nue ſo oft as they find occaſion. rok 
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MECHANICK EXERCISES: 


a OR, 
f The Doctrine of Handy-Works. 


Continued in the ART of 70 TNE R. 
918. TheUſe of the Whip-Saw, marked N in Plate 4. 


3 THE Whip=Saw is uſed by Joyners, to Saw ſuch 
greater pieces of Stuff that the ZZand-Saw will 
not eaſily reach through; when they uſe it, the Stuff 
is laid upon the Zruſſel, marked O in Plate 5. in the 
Angles of it. Then two Men takes each an handle 
of the Saw; He to whom the Teeth of the Saw 
points, drawing to him, and the other thruſting 
from him: And (as before) the Saw having run its 
length, is lifted gently over the Stuff to recover ano- 
ther ſtroak of the Saw. | 


929. The uſe of the Hand- Saw marked D. 
the Frame or Bow Saw, the Tennant- 
Saw, marked O in Plate 4. 


Theſe Saws are acommodated for. a ſingle Man's 
uſe, and cut forward as the other Saws do. The 
office of the Cheeks made to the Frame-Saw is, by 
the twiſted Cord and Tongue in the middle, to 
draw the upper ends of the Cheeks cloſer together, 
chat the lower end of the Cheeks may be drawn 
the wider aſunder, and ſtrain the Blade of the Saw the 
ftraighter. The 7ennant-Saw, being thin, hath a Back to 
keep it from bending. | 
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$ 39. The Uſe of the Compaſs- Saw, marked Q Plate 4- 


The Compaſi-Saw ſhould not have its Teeth Set, 
as other Saws have; but the edge of it ſhould be 
made ſo broad, and the back ſo thin, that it may 
eaſily follow the broad edge, without having its 
Teeth Set; for if the Teeth be Set, the blade muft be 
thin, or elſe the Teeth will not bow over the Blade, 
and if it be chin, (conſidering the Blade is ſo nar- 
row) it will not be ſtrong enough to abide tough work, 
but at never fo little an irregular thruſt, will bow, 
and, at laſt, break; yet for cheapneſs, they are many 
times made ſo thin that the Teeth require a ſetting. 
Its office is to cut a round, or any other Compals kerf; 
and therefore the edge muſt be made broad, ane 
the back thin, that the Back may have a wide kerf to 
turn in. | "O04 


, * 


9371. Of the Rule marked D in Plate 3. 


The uſe of the Rule is to meaſure Feet, Inches, 
and parts of Inches, which, for that Purpoſe, are 
marked upon the flat and ſmooth ſides of the Rule, and 
numbred with Inches, and hath every Inch divided 
into two halfs, and every half into two quarters, and 
every quarter into two half- quarters; ſo that every 
Inch is divided into eight equal parts; And theſe Inches 
are numbred from one end of the Rule to the other; 
which commonly is in all 24 Inches: which is a Two- 
Foot Rafe. © | y 2033 VE 
4 They have commonly both Board and Timber 
meaſure, Sc. marked upon them, for the finding 
both. the ſuperficial and ſolid Content of Board or 
Timber: The. uſe. of which Lines and Tables ha- 
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ving been often taught by others, and being more 


Mathematical than Mechanical, is unproper for me 
to meddle with in this Place: but rather to refer to 
thoſe Books. — Ltd | 

Bur the manual uſe of ir is, either to meaſure length 
with ir, or to draw a ſtraight line by the fidewof it, 
or to Try the ſtraightneſs, or flatneſs, of their Work 
with. They Try their work by applying one of its 
edges to the flat of the wrought fide of their Work, and 
bring their Eye as cloſe as they can, to ſee if they can 
ke light between the edge of the Rule and their Work. 
If they cannot, they conclude their work is 7ry, and 
well wrought. | 


$ 32. Of the Compaſſes marked E in Plate 5. 


aa The Foynt, £5 the Cheeks of the Joynt, cc the 
Shanks, dd the Points. Their Office is to deſcribe 
Circles, and ſer off Diſtances from their Rule, or any 
.other meaſure, to their Work. 


33. Of the Glew-pot marked F in Plate 5. 


The Gl/ew-pot is commonly made of good thick Lead, 
that by irs ſubſtance ir may retain a heat the longer, 
that the Glew CH not (as Work- men ſay when it cools) 
when it is to be uſed. 


F 34. Of Chuſing and Boiling Glew. 


The cleareſt, drieſt, and moſt tranſparent Glew 
is the beſt: when you boil it, break it with your 
Hammer into ſmall pieces, and put it into a clean 
Skillet, or Pipkin, by no means greaſie, for. that 


will ſpoil the clammineſs of the Glew, put to it ſo 


P 2 much 
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much Water as is convenient to diſſolve the Glew, 
and to make it, when it is hot, about the thickneſs 
of the White of an Egg: the quantity of water can- 
not be aſſigned, becauſe of the different quality there is 
in Glew : keep it ſtirring whilſt it is melting, and let 
it not ſtick to rhe ſides or hottom of the Veſlel: 
When it is well boiled, pour it into your Glew-pot 
to uſe, but let your Glew-pot be very clean. When it 
is cold, and you would heat it again in your Glew- 
pot, you mult take great care that it burn not to 
the ſides or bottom of the Glew- pot, for that burning 
either turns to a thick hard skin, or elſe to a burnt 
Cinder-like Subſtance, which if it mingle with the 
Glew, will ſpoil it all ; becauſe by irs Subſtance it will 
bear the two Joints you are to Glew together, off 
each other. | | 
WMW hen (with often heating) the Glew grows too thick, 
vou may put more water to it; but then you muſt 
make it very hot, leſt the Glew and Water do not 
wholly incorporate. . JE 
Some Joyners will (when their Glew is too thick) 
pur Small Beer into it, thinking it ſtrengthens it: 
I have tried it, and could never find it fo, but think 
it rather makes the Glew weaker, eſpecially if the 
Small Beer chance to be new, and its Yeſt not well 
fertled from it, or ſo ſtale, that it be either Dreggy, 
or any whit mingled with the Settlings of the Cask. 


S 35. Of Uſe the Glew. 


Your Glew muſt be very warm, for then ir is 
thinneſt, and as it chills, it thickens : with a ſmall Bruſh 
you muſt ſmear the Glew well upon the Joint 
of each piece you are to Glew together ; And before 
you ſet them as they are to ſtand, you muſt joſtle them 

one 
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one upon the other, that the Glew may very well 
touch and take hold of the Wood; and that the Glew 
on each Joints may well incorporate. Then fit the two 
Joints as they muſt ſtand; And when you ſet them 
by to dry, let the one ſtand upright upon the other; 
For if they ſtand a-ſlope, the weight of the Stuff when 
it leans upon two extream edges, may make one end of 
the Joint Oper. 


S 36. Of the Waving Engine. 


The Waving Engine diſcribed in Flate 5. Fig. 7. 
Hath AB a long ſquare Plank, of about ſeven Inch- 
es broad, five Foot long, and an Inch and half 
thick : All along the length of this Plank, on the 
middle between the two ſides, runs a Rabbet, as part 
of it is ſeen at C: upon this Rabbet rides a Bleck, 
with a Groove in its under ſide: This Block is a- 
bout three Inches ſquare, and ten Inches long, ha- 
ving near the hinder end of it a wooden Handle going 
through it, of about one Inch Diameter, as D E: 
At the Fore- end of this Block is faſtned a Vice, 
ſomewhat larger than a great Hand- Vice, as at F: The 
Groove in the Block is made fit to receive the Rabbet on 
the Plank. 

At the farther end of the Plank is erected a 
ſquare ſtrong piece of wood, about ſix Inches high, 
and five Inches ſquare, as G. This Square Piece 
hath a ſquare wide Morteſs in it on the Top, as at 
H. Upon the top of this ſquare piece is a ſtrong 
ſquare flat Iron Coller, ſomewhat looſſy fitted on, 
having two Male Screws fitted into two Female 
Screws, to {crew againſt that part of the Wooden 
Piece un- morteſſed at the Top, marked L, at it 
may draw the Iron Coller hard againſt the Iron 

7 marked 
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marked Q, and keep it ſtiff againſt the ſore- ſide of 
the un- morteſſed Piece, marked L, when the piece 
Q, is ſet to its convenient heighth ; and on the other 
ſide the ſquare wooden Piece is fitred another Iron 
ferew, having to the end of its thank faſtned a round 
Iron Plate which lies wirhin the hollow of this wooden 
piece, and therefore cannot in Draft be ſcen in its 
proper place; But I have deſcribed it a part, as at M. 
(Fig. 9.) Its Nut is placed at M, on the wooden 
Piece. On the farther ſide of the wooden Piece is fitted 
a Wooden Screw called a Xo, as at N. Through 
the farther and hither fide of the ſquare Wooden Piece 
is fitted a flat Piece of Iron, about three quarters of 
an Inch Broad, and one quarter of an Inch thick, 
ſtanding on edge upon the Plank ; but its upper edge 
is filed round: (the reaſon you will find by and by:) 
Its hither end comes through the wooden Piece, as at 
O, and its farther end on the oppoſite ſide of the 
wooden piece. ar . 

Upright in the hollow ſquare of the wooden 
piece ſtands an Iron, as at Q, whoſe lower end is cut 
into the form of the Molding you intend your work 
ſhall have. 

In the fore ſide of this wooden Piece is a ſquare hole, 
as at R, called the Mouth, 

T0 this Engine belongs a thin flat piece of hard 
Wood, about an Inch and a quarter broad, and as 
long as che Rabbet: It is disjunct from the En- 
gine, and in Fig. 8. is marked 8 8, called the Rack - 
It hath its under flat cut into thoſe faſhioned 
waves you. intend your work ſhall have: The hol- 
low of theſe waves are made to comply with the 
round edge of flat Plate of Iron marken O (deſcri- 
bed before) for when one end of the Riglet you 
wave, is, with the Vice, Screwed to the plain ſide of 

C41 | the 
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the Rack, and the other end put through the 
Mouth of the wooden Piece, as at T T, fo as the 
hollow of the wave cn the under- ſide of the Rack 
may lie upon the round edge of the. flat Iron Plate 
ſer on edge, as at O, and the Iron. Q, is ſtrong fitted 
down upon the Riglet: Then if you lay hold of 
the Handles of the Block D E, and ſtrongly draw 
by them, the. Rack and the Riglet will both toge- 
cher ſlide through the Mouth of the wooden Piece : 
And as the Rounds: of the Rack ride over the round 
edge of the flat Iron, the Rack and Riglet will mount. 
up to the Iron Q; and as the Rounds of the Waves: 
on the under ſide of the Rack ſlides off the Iron on 
edge, the Rack and Riglet will fink, and ſo in a 
progreſſion (or more) the Riglet will on its upper 
fide receive the form of the ſeveral waves on the under 
{ide of the Rack, and alſo the form, or Molding, that is 
on the edge of the bottom of the Iron, and fo at once 
the Riglet will be both molded and. waved. 

But before you draw the Rack through the Engine, 
you muſt confider the office of the Knob N, and the 
office of the Iron Screw M; For by them the Rack is 
ſcrewed evenly under the Iron Q. And you muſt be 


careful that the Groove of the Block. ſlip not off tlie 


Rabbet on the Plank: For by theſe Serews, and the: 
Rabbet and. Groove, your work will be evenly gaged 
all the way (as I ſaid before) under the edge of the 
Iron Q, and keep it from ſliding either to the right, or: 
left hand, as you draw it through the Engine. 


S 37. Of Wainſcoting Rooms. 


AAA (in Plate 7.) The Stiles. B The Baſe, C 
The Lower Rail. D The Sur-Baſe. E E The Middle 
Rall, or Rails. F The Frieſe-Rail. G The Upper-Rail. 

H The 
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H The Cornice. I The Lying Pannel. K The Large 
Pannel. L The Frieſe Pannel. 
In Wainſcoting of Rooms there is, for the moſt 
part, but two heights of Pannels uſed ; unleſs the 
Room to be Wainſcoted be above. ten foot high, as 
ſome are eleven or twelve Foot high, and then three 
Heighths of Pannels are uſed : As I The Lying Pannel, 
above the Baſe. K The Large Pannel above the Middle 
Rail: And L The Frieſe Pannel above the Frieſe Rail. 
I be Frieſe Rail is to have the ſame breadth the Margent 
of the Stile hath ; The Middle Rail hath commonly two 
breadths of the Margent of the Stile, viz. one breadrh - 
above the Swr-baſe, and the other below the Sur-baſe. 
And the Upper and Lower Rails have alſo each the ſame 
breadth with the Margent of the S:7/e. — 
Thoſe Moldings above the Prickt-line on the Top, 
as H, are called the Cornice. * 
Sometimes (and eſpecially in Low Rooms) there is 
no Baſe or Sur-baſe uſed, and then the Middle and Lower 
Rail need not be ſo broad : For the Middle Rail need 
408 not be above a third part more than the Margent of the 
"4 Rail: and the Lower-Rail you may make of what breadth 
1.10 you ſee convenient : They are commonly about three 
71080 Inches and an half, or four Inches broad, yet this is no 
1 Rule: For ſometimes Workmen make only a flat Plinth 
Wl ſerve. | | 
11 You may ( if you will ) adorn the outer edges of the 
We. Stiles and Rails with a ſmall Molding: And you may 
1 (if you will) Bevil away the outer edges of the Pannels, 
and leave a Table in the middle of the Pannel. 
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An Explanation of Terms uſed among Joyners. 


Wben I firſt began to Print theſe Exerciſes, I marked 
VV fome Terms in Joinery with ſuperiour Letters (as 
Printers call them) thus abe &c. intending, at the 
latter end of theſe Exerciſes, to have explained the 
Terms thoſe Letters referr'd to: But upon conſider» 
ation that thoſe Terms might often be uſed in this 
Diſcourſe, when the Superiour Letter was out of ſight, 
and perhaps irs poſition ( where ) forgotten ; I have 
changed my mind, and left out the Superiour Letters 
beyond fol. 66. and inſtead of thoſe References give 
you this Alphabetical Table of Terms, by which you 
may always more readily find the Explanation, though 
you often meet with the Term. | 3 | 


A. 


Architrave. See Plate 6. /. is the Architrave Molding. 
Augre F 24. Plat 4. fig. K. | 


B. 

Baſe. See Plate 6. h. And Plate 7. B. 

Bead. See Plate 6. a. 

Bed-molding. See Plate 6. d. | 

Baſil. The Baſil is an angle the edge of a Tool is 
ground away to. See fol. 71. 
; Batten. Is a Scantling of ſtuff either two, three or 
four Inches Broad: and is ſeldom above an Inch thick: 
and the length unlimmitted. 

Beat. The end of the Hold-faſt. See fol. 60, 61. 

Bench- Screw. See Plate 4. A g. and fol. 60. 

Bevil. Any ſloping Angle that is not a ſquare, is 
called a Bevil. See fol. 60 85. F 19. and Plate 4. F. 

Bitt. See F 22. 

Bow-ſaw. Plate 4. O. | 
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Capital. See Plate 6. g. e Too Lov IS 
Caſt. Stuff is ſaid to Caſt, or warp, when by its own 
droughth or moiſture, or the droughth or moiſture of 
the Air, or other accident, it alters its flatneſs and 
ſtraightneſs. A Beg e£039 I 
Clamp. When a Piece of Board is fitted with the 
Grain to the end of another piece of Board. croſs the 
Grain the firſt Board is Clampt. Thus the ends of 
Tables are commonly Clamp't ro preferve them from 
warping. £5 | I 
Compaſs-ſaw. See fol. 9. and Plate 4. fig. R. 
Cornice. See Plate 6. 9. and Plate 7. H. 
Croſs-grained-ſtuff. Stuff is Croſs-grained when a 
Bough'or ſome Branch ſhoots. out on that part of the 
Trunk of the Tree; For the Bough or branch ſhoot- 
ing forwards, the Grain of that branch ſhoots forwards 
alto, and ſo runs a-croſs the Grain of the Trunk; 
and if they be well grown together, it will ſcarce be 
perceived in ſome ſtuff, but in working; yet in Deal 
Boards, thoſe Beughs, or Branches are Knots, and 
eaſily perceiv'd, and if it grew up young with the 
Trunk, then inſtead of a Knot you will find a Curling 
in the Stuff when it is wrought. | i 
Curling-/7#f7, If the Bough or Branch that ſhoots 
out of the Trunk of a Tree be large, and the ſtuff in 
that place fawn ſomewhat a- ſlope, when that ſtuff 
comes under the Plane you will find a Turning about 
or Curling on that place upon the Stuff; and in a 
ſtraight progreſs: of the Plane the Iron will cut with, 
and ſuddenly a-croſs the Grain, and that more or lets 
as the Bough grew in the youth of the Tree; or grew 
more or leſs upright, or elſe ſloping to the Trunk, 
or was {fawn ſo. Such Stuff therefore is called Curling- 
f ; $7 " 
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* 
Door=caſe. Is the Fram'd work about the Door. 


Double-Screw. See fol. 60. Plate 4. fig. g. on the 
Work-bench A. 


p. 
Facia. See Plate 6. B. 
Fence. See F 8. Uſe of the Plow, and Pl. 4. fig. B 6. 
Fine-ſet. The Irons of Planes are ſet ine, or Rank. 
They are ſet fine, when they ſtand ſo ſhallow below N 
che {ole of the Plane, that in working they take off a ö 
thin ſhaving. See 3. | 1 
Flat Frieſe. See Plate . 
Fore-Plane. See F 2. Plate 4 B f. 
Former. See 10. 420 Plate 4. © EY: 
Frame. See fol. 59, 60. 
Frame Saw, See F 28. and Plate 40 
Free fluff. See ꝙ 3. 
Frieſe. See Plate 6. p. 
Frieſe Pannel. See Plate 7. I. 
Frieſe Rail. See plate 7. F. 
Frowy (tuff. See ꝙ 3. 


3 G. 
f Cage. See 21. and Plate 4. G. 
 Ginbler. See 9 23. and Plate 4 I. 


Gouge. See $ 14. C6. 
Groove. See fol. 69. 


Hammer-hard. See Numb. I. fol. 58. 
Handle, See G 15. and Plate D a. 


Hard ſtuff. See S 3. | 
2 Hate bet. 


«© --- 
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" Hatchet. See F 25. Plate 4 L. 
Head. See F 22. Plate 4. H a. 
Hold-faſt. See FI. Plate 4. A d. 
Hook. See F 1. Plate 4. A b. 
Etusk. See Plate 6. ». 


/ 
/ 


1 


Inner- ſquare. See F 15. and Plate 4. D 7d. 
Joint. See fol 59. 

Jointer. See F 4. and Plate 4. B 2. 
Tron. See F 2. and Plate 4. 85 1 4 


K. | 


Ker. The Sawn-away = berween two pieces of ſtuff, 
is called a Kerf. See fol 9 


Knob. See FS 36. fol. 1 ut and Plate 5. hg. 7. N. 
Knot. See Plate 6. . 


9 
Large Pannel. See Plate 7. K. 


Lying Pannel. Sce Plate 5 . 
Lower Rail. See Plate 7. H. 


Margent. See Plate 7. at AAA the flat breadth of the 
— beſides the Maldiogs, i is called the Margent of the 
Stiles. 

Middle Rail. See Plate 7 EE. 
Miter. See fol. 60. 

Miter Box. See F 20. and Plate 5. fig. 1. 

Miter ſquare. See F 18. and Plate. 4. E. 

Molding g. The ſeveral wrought-work made with 
Planes on 12 is called Moldings. See Plate 6. 

Molding Planes. See 9 n 


Morteſs. 
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Morteſs. Is a ſquare hole cut in a piece of ſtuff, to 


entertain a Tennant fit to it. See F 17. 


Morteſs Chiſſel. See F 13. and Plate 4.C.5. 
Mouth. SCC S2.B 7. 4 Tus Monz. 


O. 


ogee. See Plate 6. c. 
Oval. See F 21. and Plate 4. G. 6. 
Outer Square. See 15. and Plate. 4. Dc. 


* 


Pad See $ 22 and Plate 4. H 3. 

Pannel. In Plate 7. I K 1 are Pannels, but diſtin- 
guiſhed by their poſitions. 

Pare. The ſmooth cutting with the Paring-Chiſſel is 
called Paring. 

Paring-Chiſſel. See F 11. and Plate 4 4 Ca 

Plaſter See Plate 6. f. 

Peircer. See G 22. and Plate 4. H. 

Pit-man. The Sawyer that works in the Pir, is called. 
the Pit- man. 

Pit-Saw. The Pit-Saw is a great Saw fitted into a 
fquare Frame; as in Plate 4. M is a Pit-Saw. 

Planchier. In Plate 6. berween 4 and e is the Planchier. 

Plinth. See Plate 6. 

Plow. See F 8. and Plate 4. B 6. 

Pricker. Is vulgarly called an Awt : yet for Joyn- 
ers uſe it hath moſt commonly a ſquare blade, which 
enters the Wood better than a round Blade will ; 
becauſe the fquare Angle in turning it about breaks 
the Grain, and fo the Wood is in leſs danger of ſplit- 


ting. 
N. 


„ee 7 x « 
r 


„ 
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Rabbet. See 7. 2 

Rabbet Plane. See 7. and Plate 4. B 5. 

Rack See Plate 5. Fig. 8. Read F 36. 

Rail. See Plate 7. AAA. | 

Rank. The Iron of a Plane is ſaid to be ſer Raxk, 
when its edge ſtands ſo far below the Sole of the 
Plane, that in working it will take off a thick ſhaving. 
See / 3. Ya ; 

Rant-ſet. See Rank. 
Range. The ſide of any work that runs ſtraight, 
without breaking into angles, is ſaid to run Range : 
Thus theRails and Pannels of one ſtraight fide of Wain- 
ſcoting is ſaid to run Range... OO” 

Return. The ſide thar falls away from the Fore- 
ſide of any Straight or Rank-work, is called the 
Return. „ | ' ; 
KRiglet. Is a flat thin ſquare piece of Wood: Thus 
the pieces that are intended to make the Frames for 


ſmall Pictures. &c. before they are Molded are called 
Riglets. | 


Rab. See fol. 94. 


Sam-wreſt. See S 26 fol. 94. and Plate 4 0. 
Scantlin. The ſize that your Stuff is intended to be 
cur co. | 


— » 
- 7 
— 


. 


Scribe. When 
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Scribe cloſe againſt the other piece of Stuff they intend 
ro Scribe to, and open their Compaſſes to the wideſt 
diſtance, theſe rwo pieces of Stuff bear off cach other : 
Then ( the Compaſſes moving ſtiff in their Joint) they 
bear the point of one of the ſhanks againſt the ſide 
they intend to Scribe to, and with the point of the 
other ſhank they draw a line upon the Stuff to be 
Scribed; and then the points of the Compaſſes re- 
maining unremov'd, and your hand carried evenly along 
by _ ide of the piece to be Scribed to, that line ſcrib- 
on the piece intended to be Scribed; ſhall be pa- 
ale to the irregular ſide intended to be Scribed to : 
And if you work away your Stuff exactly to that line, 


when theſe two pieces are put together, they ſhall ſeem 
a Joint. 88 


Shoot a Joint. See fol. 59. 
Skew-former. See F 12, and Plate 4. C 4. 
Smoothing Plane. See F 6. and Plate 4. B 4. 


Sole. See Plate 4. B 7. Jab. Theunder-tide of a Plane 
is called the Sole. 


Square. See F 15. and Plate 4. D. 
Staff. See F 21. and Plate 4. Ge. 
Staves, See F 8. and. Plate 4. BG. 


Stile. The upright Pieces A in Pl. 3. are e Sale. a 
Stock. See & 22. and Plate . Ee. Ne 5905 & 
Stops. In Plate 6 & kare Ses. * 


Stuff. The Wood that Joyners work upon they call 
in general Sf. 


Sur-baſe. In Plate 7. D is the 0 ls 
Swelling-Frieſe. In Plate 6. r is the S wobugefricſe. 


þ 


Table. In Plate 6. f is the Table. | 
Taper. All forts of Stuff or work that are ſmaller at 
one 
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one end than at the other, and diminiſh gradually from 
the biggeſt end, is ſaid to be Taper. 
Tennant. Is a {quare end fitted into a Morteſs. 
See F 17. 
Tennant Saw. In plate 4 O. would be a Tennant Saw, 
e ha flat of che Blade turned where the edge there 
Tongue. See 16. and Plate 4. D 5. 
Tooth, See F 21. and Plate 4. *G a. 
Top-man. Of the two Sawyers, the uppermoſt is called 
the Top-man. 
Tote. See G 2. and Plate 4. B 1 a. 
Traverſe. See fol. 65. | 
Truſſel. See fol. 97. And Plate 5. Fig. 15 
Try. See Liz. 


WR 


Vaus-Cornice. See Plate 6. e. 
Upper Cornice. See Plate 6. f. 


W. 


Warp. The fame that Caſt is. 
Waving Engine. See F 36. and Plate 5. 

Wedge. Sec 2. and Plate 4. B x. c. 

Whetring-Block. See Plate 4. P. 

WWhip-Saw. See Plate 4. N. 

Mreſt. See $ 26. and Plate 4. Q. 
Thus much of Joinery. The next Exerciſes will (God 

. hy be of Carpentry. 


n 
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MECHANICK EXERCISES: 
| O R. 

The Doctrine of Handy-Works. 


—— _ 


Applied to hs ART of Houſe-C arpentry. 


Eing now come to exerciſe upon the Carpen- 
ters Trade, it may be expected, by ſome, that 
I ſhould inſiſt upou Architecture, it being fo 
abſolurely neceſſary for Builders to be ac- 
quainted with: But my Anſwer to them is, 

that there are ſo many Books of Architecture extant, 

and in them the Rules fo well, fo copiouſly, and fo 
compleatly, handled, that it is ncedleſs for me to ſay 
any thing of that Science : Nor do | think any man 
that ſhould, can do more than collect out of their 

Books, and perhaps deliver their Meanings in his own 

Words. Beſides, Architecture is a Mathematical Science, 

and therefore different from my preſent undertakings, 

which are (as by my Title ) Mechanick Exerciſes : 

yet becauſe Books of Architecture are as neceſſary for a 

Builder to underſtand as the uſe of Tools; and left ſome 

Builders ſhould not know how to enquire for them, 

I ſhall at the latter end of Carpentry give you the Names 

of ſome Authors, eſpecially ſuch as are printed in the 

Engliſh Tongue. COD 
Some may perhaps alſo think it had been more 

proper for me in theſe to haye introduced 

| | Car- 
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Carpentry before Foyzery, becauſe Neceſſity (the Mo- 
ther of Invention ) did doubtleſs compel our Fore-fa- 
thers in the beginning to uſe the conveniency of the 
firſt, rather than the extravagancy of the laſt. I con- 
feſs, I conſidered it my ſelf, and had in my own rea- 
ſon been perſuaded to it, but that I alſo conſidered, 
that the Rules they both work by are upon the mat- 
ter the ſame, in Sawing, Morteſſing, Tenanting, Scribing, 
Paring, Plaining, Moulding, Sc. and likewiſe the Tools 
they work with the ſame, though ſome of them ſome- 
what ſtronger for Carpenter's uſe than they need be 
for Joyners ; becauſe Joyners work more curiouſly, and 
obſerye the Rules more exactly than Carpenters need 
do. And therefore ] ſay it was, that began with Joy- 
ners before Carpentry ; for he that knows how to work 
curiouſly, may, when he liſts, work ſlightly ; when as 
they that are taught to work more roughly, do with 
greater difficulty perform more curious and nice work. 
Thus we ſee Joyners work their Tables exactly flat and 
fmeoth, and ihoot their Joint ſo true, that the whole 
Table ſnews all one piece: But the Floors Carpenters 
lay are alſo by the Rule of Carpentry to be laid flat and 
true, and ſhall yet be well enough laid, though nor ſo 
exactly flat and ſmooth as a Table. | 

Yet though the Rules Joyners and Carpenters work 
by are ſo near the ſame, and the Tools they work 
with, and Stuff they work upon, the ſame; yet there 
are many Requiſites proper to a Carpenter, ( eſpecially 
a Maſter Carpenter) that a Joyner need take little no- 
tice of, which after I have deſcribed the Carpenters 
Tools that are not expreſt among the Joyners, I ſhall 


peak to. 


Fr. 


N «x , 8 EE 4 ö 4 . 8 5 2 
, end BA a ln Ss OR OA F : F C 
ö N SEEDS Wis F N W od 5 : 7's PR I NET OS K's Tha DT. 8 4 n 
e 3 en Pets Lg Rate ABS. __ 2 C 0 . ; F l p . E 1 
. Z RE 5 3 222ͤã ꝗ ⁵-.n.. ne 0 FS 1 5 
8 R 5 Es 3 N . 5 ECC nr ng © M0 EIT, ©" p * * 
7 * 5 I r d I > Og g a . „ | 
Ji: 8 | 
5 PR A 2 85 oh * 4 * 4 


Numb. II. Houſe-Carpentrp. 17177 


F. Of ſeveral Tools uſed in Carpentry, that are 
not uſed in Joynery. And firſt of the Ax 


5 He Ax marked A in Plate 8. is (as you ſee) differ- 


ent from what the Joyners Hatchet is, both in ſize 
and form; theirs being a light Hatchet, with a Baſil edge 
on its left ſide, becauſe it is to be uſed with one hand, 
and therefore hath a ſhort Handle: But the Carpen- 
ter's Ax being to hew great Stuff, is made much deeper 
and heavier, and its edge tapering into the middle of 
its Blade. It hath a long Handle, becauſe it is uſed 
with both their hands, to ſquare or beyel their Tim- 
bers. 
When they uſe the Ax, the Timber hath commonly 
ſome Bauk or Log laid under it near each end, that the 
edge of the Ax may be in leſs danger of ſtriking into the 
ground, when they hew near the bottom of the Timber. 
And they commonly ſtand on that ſide the Timber they 
hew upon. 


* Of the Adz, and its uſe. 


"He Ad marked B in Plate 8. hath its Blade made 
thin, and ſomew hat arching. As the Ax hath its 
edge parallel to its Handle, to the Ad hath its edge 
athwart the Handle, and is ground to a Baſil on its in- 
ſide to its outer edge: wherefore when it is blunt they 
cannot well grind it, unleſs they take its Helve out of 
its Eye. . | 
Its general uſe is to take thin Chips off Timber ot 
Boards, and to take off thoſe irregularities that the Ax 
by reaſon of its form cannot well come at; and that a 
Plain (though rank ſet) will not make riddance enough 


with. 
2 It 
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It is moſt uſed for the taking off the irregularities on 
the framed work of a Floor, when it is framed and pin'd 
together, and laid on its place; for that lying flat under 
them, the edge of the Ax being parallel to its Handle 
(as aforeſaid) cannot come at the irregularities to take 
them off; but the Ad having its 5 athwart the 
Handle will. Again, upon ſome Poſts framed upright, 
and range with other framed work cloſe to it, the edge 
of the Ax cannot come at the irregularities (for the 


reaſon aforeſaid ) but the Ad will. And the like for the 


irregularities of framed work on a Ceiling, &c. 

When they work upon the framed work of a Floor, 
they take the end of the Handle in both their hands, 
placing themſelves directly before the irregularity, at a 
{mall diſtance, ſtradling a little with both their Legs, to 
prevent danger from the edge of the Az, and ſo by de- 
grees hew of the irregularity. But if they hew upon an 
Upright, they ſtand directly before it. | 

They ſometimes uſe the Ad upon ſmall thin Stuff, 
to make it thinner, (but this is many times when the 
Ax, or ſome other properer Tool, lies not at hand) 
and then they lay their Stuff upon the Floor, and hold 
one end of it down with the Ball of the Foot, if the 


Stuff be long enough; if not, with the ends of their 


Toes, and ſo hew it lightly away to their ſize, or form, | 
or both. | | | 


Numb. III. 


Houſe-Carp entry. 
S 3. Of Carpenters Chiſſels in general. 


Hough Carpenters for their finer work uſe all 
the ſorts of Chiſse/s deſcribed in Exerciſe 4. yet are 
not thoſe ſorts of Ch:ſe/s ſtrong enough for their rough- 
er and more common work, and therefore they alſo 
uſe a ſtronger ſort of Chiſſe/s ; and diſtinguiſh them by 
the name of Sockez-Chifſels : For whereas thoſe C= 


| ſels Joyners uſe have their wooden heads made hol- 


low to receive the Iron Sprig above the Shoulder of 


the Shank, Carpenters have their Shank made with an 


hollow Socket at its top, to receive a ſtrong wooden Sprig 
made to fit into that Socket, with a ſquare Shoulder 


above it, the thickneſs of the Iron of the Socket, or 


ſomewhat more ; which makes it much more ſtrong, 
and able to endure the heavy blows of the Mallet they 
lay upon the head of the Ce. And the Shanks and. 
Blades are made ſtronger for Carpenters uſe than they 
are for Joyners. 7 | 

Of thele Socker Chiſſels they have of the ſeveral forts 
deſcribed in Joinery, though not all ſeverally diſtin- 
guiſhed by their names; for they call them Ha!f-Tnch, 
7 hree-quarter-Inch Chiſſele, Inch and half, Twe-Tuch, to 
Zhree-Inch Chiſſel, according to the breadth of the Blade. 
But their Ules are the ſame mentioned in Joinery, 


though the manner of uſing them be ſomewhat differ- 


ent too: For, as I told you in Joinery, the Joyners. 


preſs the edge of the Blade into the Stuff, with the 


ſtrength of their Shoulders, but the Carpenters with 


the force of the blows of the Mallet. And the Joy-- 


ners guide their Chiſſe/s differently from what the Car- 
penters do their Socket CH; for the Joyners hold 


_ the Shank and Blade of their Chifels, as I deſcribed in. 
| | Numb... 
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Numb. 4. Sect. 11. but the Carpenters hold the Shank 
of their Chiſſels in their clutched left hand, and beat upon 
the Head with the Mallet in the right. See the Figure of 


the Socket Chiſſel in Plate 8. C. with its Head à out of the 
Socket. | 


FS 4. Of *he Ripping Chiſſel, and its uſe. 


Ic Ripping Chiſſel deſcribed Plate 8. D. is a Soc- 


' ket Chiſſel, and is about an Inch broad, and 
hath a blunt edge. Its edge hath not a Bail, as almoſt 
all other Chißels have, and therefore would more pro- 
perly be called a Wedge than a Chiſſel. But moſt com- 
monly Carpenters uſe an old caſt off Chiſe/ for a Ripping 
Chiſſel. ET 
Irs office is not to cut Wood, as others do, but to rip 
or tear two pieces of wood faſtned together from one 
another, by entering the blunt edge of it between 


the two pieces, and then knocking hard with the Mal- 


let upon the head of the Handle, till you drive the 
thicker part of it between the two pieces, and ſo 
force the power that holds them together ( be it Nails, 
or otherwiſe) to let go their hold: For its blunt 


edge ſhould be made of Steel, and well tempered, ſo 


that if you knock with ſtrong blows of the Mallet 
the Chiſſels edge upon a Nail (though of ſome conſi- 
derable ſubſtance) it may cut or brake it ſhort aſun- 
der. If you cannot, at once, placing the Rippirg-Chiſe 
el part the two pieces, you mult uſe two Ripping-Chiſſ- 
els, placing the ſecond at the remoteſt entrance in the 
breach, and driving that home will both open the 
breach wider, and looſen the firſt Ripping-Chißel, fo 
that you may take it out again, and place it farther 


in the breach: And fo you muſt continue edging far 


ther 


* 
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ther and farther, till you have ſeparated your intended 
pieces. 85 28 
It is ſometimes uſed when Carpenters have commit-- 
ted error in their work, and muſt undo what they did, 


to mend it. But it is generally uſed in all Alterations, 
and old work. | 


S 5. Of the Draw-knife, and its uſe. i 
He Draw-tnife deſcribed Plate 8. E. is ſeldom 
uſed about Houſe- building, but for the making 
of ſome ſorts of Houſhold-ſtuft; as the Legs of Crick- 
ets, the Rounds of Ladders, the Rails to lay Cheeſe or 
Bacon on, &c. f ; 

When they uſe it, they ſer one end of their work a- 
gainſt their Breaſt, and the other end againſt their Work 
bench, or ſome hollow angle that may keep it from ſlip- 
ping, and ſo preſſing the. work a little hard with their 
Breaſt againſt the Bench, to keep it fteddy in its poſition, 
they with the Handles of the Praw-knife in both their 
hands, enter the edge of the Dramw-kaife into the Work, 
and draw Chips almoſt the length of their work, and ſo 
moothen it quickly⸗ 


. ? dz 
3 * * w 5 5 8 3 
e . ʒ 0? BE ov ge et | 
. A 5 * ta 2 4 5; e 
WWãÄ½ĩjj CMDs 
C 323% PAN Sy ng * | 
WW 8. 3 . : 4 4 * N 


R 


2 <% 5 Fi «AL 
RRR 
ohh; EC n 25 


$ 6. Of Hook-Pins, and their uſe. 


He Hook-Pin is deſcribed. Plate 8. F. a the Pin, 
FF - the Hoof, c the Head. Its office is to pin the 
Frame of a Floor or Frame of a Roof together, whillt 
it is framing, or whilſt it is fitting into its poſition. 
They have many of theſe Z7ook-Pins to drive into the 
ſeveral angles of the Frame. Theſe they drive into 
the Pin-holes through the Mortefles and Tennants, 
and being made taper, do with a Hammer ſtriking _ 

10 
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the bottom of it knock it out again; or they moſt 
commonly ſtrike under the Hook, and ſo knock it out. 
Then if the Frame lie in its place, they pin it up with 
wooden Pins. . | 


97. Of the Level, aud its uſe. 


He Level deſcribed Plate 8. G. a a the Level, x 
| the Plumber, c the Plumb-line, d d the Perpendi- 
cular mark d from the top to the bottom of the Board. 
The Level is from two to ten foot long, that it may 
reach over a conſiderable length of the Work. If the 
Plumb-line hang juſt upon the Perpendicular d d, 
when the Level is ſet flat down upon the work, the 
work is Level: But if it hang on either fide the Per- 
pendicular, the Floor, or Work, muſt be raiſed on that 
ſide, till the Plumleline hang exactly upon the Per- 


pendlicular. 


$8. Of the Plumb-line, and its ſe. 


| He Plumb-line is deſcribed Plate 8. H. a the 
Line Rowl, b the Line. It is uſed to try the up- 
right ſtanding of Poſts, or other work that is to ſtand 
perpendicular. to the Ground Plot; and 'then they 
draw off ſo much Line as is neceſſary, and faſten the 
reſt of the Line there, upon the Live Row! with a Slip- 
knot, that no more Line turn off. They hold the end 
of the Line between their Finger and Thumb half the 
Diameter of the Line Row! oft one corner of the Poſt, 
or Work, and if the Lize and Corner of the Poſt be 
parallel ro each other, the Poſt is upright : But if 
the Poſt be not parallel to the Line, but its bottom 

ſtands more than half the Diameter of the Line Row! 


from 
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from the Line, the Poſt hangs ſo much over the bot- 
tom of the Poſt on that ſide the Line bears oft, and muſt 
be forced backwards till the ſide of the Poſt and the 
Line become parallel to each other. But if the hot- 
tom of the corner of the Poſt ſtands out from the top of 


the Line, the Poſt muſt be forced forwards to comply 
with the Line. 


S 9. Of the Hammer, aud its uſe. 


| He Hammer is deſcribed Plate 8. I. a the Face, 5 
the Claw, cc the Pen at the return ſides of the C/aw. 
This Tool was forgot to be deſcribed in Foynery, though 
they uſe Hammers too, and therefore I bring it in here. 
Its chief uſe is for driving Nails into work, and draw- 
ing Nails out of work. 

There is required a pretty skill in driving a Nail; 
for if (when you ſet the point of a Nail) you be 
not curious in obſerving to ſtrike the flat face of the 
Hammer perpendiculary down upon the Perpendi- 
cular of the Shank, the Nail ( unleſs it have good en- 
trance) will ſtart aſide, or bow, or break; and then 
you will be forced to draw it out again wich the 
Claw of the Hammer. Therefore you may {ee a reaſon 
when you buy a Hammer, to chuſe one with a true flat 
Face. 

A little trick is ſometimes uſed among ſome (that 
would be thought cunning Carpenters) privately to 


touch the head of the Nail with a little Ear-wax, and 


then lay a wager with a ſtranger to the Trick, that he 
ſhall not drive that Nail up to the Head with ſo many 
blows. The ſtranger thinks he ſhall aſſuredly win, but 
does aſſuredly loſe; for the Hammer no ſooner touches 
the Head of the Nail, bur 1 of entring the wood 
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it flies away, notwithſtanding his utmoſt care in ſtrik- 
ing it down- right. | 


10. Of the Commander, and its uſe. 


He Commander is deſcribed Plate 8. K. It is 
indeed but a very great wooden Mallet, with an 
Handle about three foot long, to uſe in both the 
hands. | 
It is uſed to knock on the Corners of Framed work, 
to ſet them into their poſition. It is alſo uſed to drive 
ſmall wooden Piles into the ground, Sc. or where grea- 
ter Engines may be ſpared. 981 


S 1x. Of the Crow, and its uſe. 


| He Crow is deſcribed in Plate 8. L. a the Shayk, 1B 

the Claws, c the Pike-end. It is uſed as a Lever to 
to lift up the ends of great heavy Timber, when either a 
Bauk, or a Rowler, is to be laid under it; and then they 
thruſt the Claws between the Ground and the Timber, 
and laying a Bauk, or ſome ſuch ſtuff behind the Crow, 
they draw the other end of the Shank backwards, and to. 
. raiſe the Timber. 


F 12 Of the Drug, and its «ſe. 


He Drug deſcribed Plate 9. A. is made ſomewhat 

like a low narrow Carr. It is uſed for the carriage 

of Timber, and then is drawn by the Handle a a, by 

two or more men, according as the weight ofthe Timber 

may require. e 
There are alſo ſome Engines uſed in Carpentry, 

for the management of their heavy Timber, and hard 

SN Ea- 
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Labour, viz. the Jack, the Crab, to which belongs 
Pullies and Tackle, Sc. Wedges, Rowlers, great 
Screws, Sc. But I ſhall give you an account of them 


when I come to the explanation of Terms at the latter end 
of Carpentry. | | 


$ 13. Of the Ten-foot Rod, and thereby to meaſure 
and deſcribe the Ground - plot. 


E ſhall begin therefore to (meaſure the Ground. 
plot, to which Carpenters uſe a Zen- Hoot Rod for 
ition, which is a Rod about an Inch ſquare, and 
ten foot long; being divided into ten equal parts, each 
part containing one foot, even as the 7wo-foot Rule de- 
ſcribed in Exerciſe 6. G 13. is divided into 24 equal 
parts, and their Sub-diviſions. | 
With this Rod they meaſure the length and breadth 
of the Ground=-plot into Feet, and if there be odd In- 
ches, they meaſure them with the Two-foot Haile. Their 
meaſure they note down upon a piece of paper, and 
having conſidered the ſituation of the Sides, Eaſt, 
Weſt, North, and South, they draw on Paper their ſe- 
veral Sides accordingly, by a ſmall Scale, eithen elected, 
or elſe made for that purpoſe. They may elect their 
Two-foof Rule for ſome plots; for an Inch and an 


half may commodiouſly ſerve to ſet off one Foot on 
ſome {mall Gro»nd-plots, and then you have the Inches 
to that Foot actually divided by the Marks for the half 
quarters on the 7wo-foof Rule. But this large Scale 
will ſcarce ſerve to deſcribe a Groundeplot above ten 
Foot in length, becauſe a ſmall ſheet of Paper is not 
above 15 or 16 Inches long, and therefore one ſheer 
of Paper will not contain it, if the Ground-plot be lon- 
ger: Therefore if you make every half quarter of an 

. 8 2 Inch 
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Inch to be a Scale for two Inches, a ſneet of Paper will 
contain 20 Foot in length: And if you make every half 
quarter of an Inch to be a Scale for four Inches, aà ſheet 
of Paper will contain 40 Foot. And thus by diminiſh- 
ing the Scale, the ſheet of Paper will contain a grater 
number of Feet. | | 
But having either elected, or elſe made your Scale, 
you are to open your Compaſſes to the number of 
Feet on your Scale your Ground-p/ot hath in length, 
and. then transfer that diſtance to your Paper, and to 
dra a ſtraight Line between the two Points, and mark 
that ſtraight Line with Eaſt, Weſt, North, or South, 
according to the ſituation of that ſide of the Ground- plot 
it repreſents. Then again open your Compaſſes to 
the number of Feet on your Scale one of the adjoining 
fides contains, and transfer that diſtance alſo to your 
Paper, and draw a Line between the two points, and 
note its ſituation of Eaſt, Weſt, North, or South, as be- 
fore. Do the like by the other ſides; and if either a 
Quirk, or any Addition, be added to the Building, on any 
_ fide of your Ground-plot, you muſt deſcribe it alſo 
proportionably. 8. 
Then you are to conſider what Apartments, or Par- 
titions, to make on your Groundeplot, or ſecond, or 
third Story, and to fer them off from your Scale, be- 
ginning at your intended Front. As for example, 
Suppole your Groz»-p/ot be a Long- ſquare, 50 Foot 
in length, and 20 Foot wide: This. Groundeplot will 
contain in its length two good Rooms, and a Yard be- 
hind it 10 Foot leng. If you will, you may divide 
the 40 Foot into two equal parts, ſo will each Room 
be 20 Foot ſquare: Or you may make the Rooms 
next the Front deeper, or ſhallower, and leave the re- 
mainder for the Back- Room: As here the Front 


Room 


Numb. III. Houſe-Carpentry. 127 
Room is 25 Foot, and the Back-Room 15 Foot deep, 
and aſetting off of 8 Foot broad and 10 Foot long 
taking out of the Yard, for a Buttery below ſtairs ( if 
you will) and Cloſets above ſtairs over it. But what 
width and depth ſoever you intend your Rooms 
ſhall have, you muſt open your Compaſles to that num- 
ber of Feet on your Scale, and ſer off that Diſtance on 
the Eaft, Weſt, North, or South, Line, according to the 
Situation of that fide it repreſents on your Ground- 
plot. If you ſer it off the Faſt Line, you muſt alſo fer 
it off on the Weſt; if on the North Line, you muſt alſo 
ſer it off on the Sourh Line: Becauſe between the two 
Settings off on the Eaſt and Weſt Lines, or North or 
South Lines, you muſt draw a ſtraight Line of the 
length of your intended Partition. And in this man- 
ner you mult from every Partition draw a Line in 
its proper place on the Paper, by meaſuring the Di- 
| ſtances each Partition muſt have from the. outſide of 
the Ground-plor. A 7 

And thus you are alſo to deſcribe by your Scale 
your Front, and ſeveral ſides of the Carcaſe ; allow- 
ing the Principal Poſts, Pejts, Euterduces, Quarterings, 
Braces, Gables, Doors, Windows, and Ornaments, their 
ſeveral ſizes, and true poſitions. by the Scale: Each 
ſide upon a Paper by it feif: Unleſs. we ſhall ſuppoſe. 
our Maſter-Workman to underſtand Perſpective; for 
for then he may, on a ſingle piece of Paper, deſcribe the 
whole Building, as it. ſhall appear to the Eye at any aſ- 
ſigned ſtation. 23 | 


914. Of Foundations. 


T FaAving drawn the Draft, the Maſter-Workman is 

firſt ro cauſe the Cellars to be dug; if the Houſe 
mall have Cellars. And then to try the Ground, that it 
be all. over of an equal firmneſs, that when the weight. 


of. 
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of che Building is ſet upon it, it may not ſink in any 
part. But if the Ground be hollow or weaker in any 
place, he ſtrengthens it, ſometimes by well ramming 
it down, and levelling it again with good dry Earth, 
Lime-Core, Rubbiſn, Sc. or ſometimes with ram- 
ming in Stones, or ſometimes with well Planking it; 
or moſt ſecurely by driving in Piles. But driving in of 
Piles is ſeldom uſed for Timber Houſes, but for Stone, 
or Brick Houſes, and that but in few places of Eig- 
land neither, but where the Ground proves fenny, or 
mooriſh; | Therefore a farther account ſhall be given 
of Foundations, when I come to exerciſe upon Ma- 
ſoury, &c. 
Then are the Celler · Walls to be brought up by a Brick- 
layer with Brick; for ſmall Houſes two Bricks thick, for 
bigger two and an half Bricks thick, or three or four 
Bricks thick, according to the bigneſs of the Houſe, and 
qualityof the Ground, as I ſhall ſnew when I come to 
Exerciſe on Brickl/aying. | | | 
But if the Houſe be deſigned to have no Cellars (as 
many Country-Houſes have not) yet for the better 
ſecuring the Foundation, and preſerving the Timber 
from rotting, Maſter-Workmen will cauſe three, or four, 
or five courſe of Bricks to be laid, to lay their Ground- 
plates upon that Foundation. 


The Foundation being made good, the Maſter-work- 
man appoints his under-workmen their ſeveral Scantlins, 
for Groundeplates, Principal Poſts, Poſts, Breſſummers, 
Girders, Trimmers, Joyſts, &c. which they cut ſquare, 
and frame their Timbers to, as has been taught in the 
ſeveral Exerciſes upon Foynery, ( whither I referr you) 
and there ſet them up, each in his proper place, accord- 
ing to the Draft. 80 S113) S113 2 is 
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The Draft of a Foundation I have deſcribed in Plate 
IO, according to a Scale of eight Foot in an Inch; where 
you have the Front A B 20 Foot long, the ſides A C 
and B D 50 Foot long. The Shop, or firſt Room, EE 25 
Foot ( as aforeſaid) deep. I make the firſt Room a 
Shop, becauſe I intend to deſcribe Shop-windows, Stalls, 
&c. though you may Build according to any other 
purpoſe : the Aitching, or Back Room F F 15 Foot deep. 
A Buttry, or Cloſet, taken out of the Tard,. marked G, 
10 Foot deep, and 8 foot wide. H a Setting off in the 
Tard, 4 Foot ſquare for the ZZouſe of Office. I Leaving 
way in the Shop for a Stair-Caſe 6 foot, and 11 foot. K 
the Tard. L the Sink-hole 1 foot tquare. M Leaving 
_ in the Aitching 6 foot deep, and 4 foot wide for the 
Chimneys. 

I do not deliver this Draft of Partitions for the 
moſt commodious for this Ground-plot, nor is the 
Houſe ſer out deſigned for any particular Inhabitant; 
which is one main purpoſe to be conſidered of the 
Maſter-Workman, before he make his Draft; for + 
Gentleman's houſe muſt not be divided as a Shop- 

keeper's, nor all Shop-keepers Houſes a- like; for ſome . 
Trades require a deeper, others may deſpence with a 
ſhallower Shop, and fo an inconvenience may ariſe 
in both. For if the Shop be ſhallow, the Front 
Rooms upwards ought to be ſhallow alſo : becauſe 
by the ſtrict Rules of Architecture, all Partitions of 
Rooms ought to ſtand directly over one another: 
for if your Shop ſtands in an eminent Street, the Front 
Rooms are commonly more Airy than the Back 
Rooms ; and always more commodious for obſer- 
ving publick Paſſages in the Street, and in that re- 
{pet it will be inconvenient to make the Front 
Rooms ſhallow : But if you have a fair Proſpect 
backwards of Gardens, Fields, Sc. (which ſeldom hap- 

pens: 
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pens in Cities) then it may be convenient to make your 
Back-Rooms the larger for Entertainment, &c. But I 
ſhall run no farther into this Argument: for I ſhall 
leave the Maſter-workman to conſult Books of Archi- 
tecture, and more particularly the Builder, which, in this 
caſe, they all ought to do. 
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Continued in the ART of Houſe-Carpentry. 


AC, BD, CD, NO, Ground-plates, Wall-plates, Brefs 
ſummers, Lintels, the Thickneſs of the Wall, 
AB, Alſo a Ground-plate, or Ground=ſell. 
PP, The Summer. | 

Q: Girders. 
I, The Well-houle for the Stairs, and Stair=caſe. 
M, Leaving a way for the Chilmnies. 
bb, Trimmers for the Chilmny-way and Stair-caſe. 


FS 15. Of Framing for the Floors. 


aaaa, Joyſts. 

He four Plates, AB, AN, NO and BO, ly- 

ing on the Foundation, are called Ground-plates: 

They are to be of good Oak, and for this ſize 
of Building abour 8 Inches broad, and 6 Inches 
deep. They are to be framed into one another with 
Tennants and Morteſſes. The longer Ground-plates 
AN and B O are commonly tennanted into the Front 
and Rear Ground-plates A B and N O, and into theſe 
two ſides-Ground-plates are Morteſſes made for the 
Tennants at the ends of the Joyſts, to be fitted ſomewhat 
looſly in, at about 10 Inches diſtance from one another, 
as inthe Draft. Theſe Ground plates are to be bor'd with 
gs 3 eo 


/ 
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an Inch and half Augur, and well pinned into one ano- 
ther with round Oaken Pins, made tapering towards 
the point, and fo ſtrong, that with the hard blows 
of a Mallet, they may drive ſtiff into the Augre-hole, 
and keep the Tennant firmly in the Morteſs. The 
manner of making a Tennant and Morteſs is taught 
in Exerciſe 5. $ 17. But becauſe the Stuff Carpen- 
zers work upon, is generally heavy Timber, and con- 
ſequently not ſo eaſily mannaged as the light Stuff 

Joyners work upon; therefore they do not at firſt 
pin their Tennants into their Morteſſes with wood- 
en pins, leſt they ſhould lie out of ſquare, or any 
other intended Poſition : bur laying a Block, or ſome 


other piece of Timber, under the corner of the Frame- 


work to bear it hollow off the Foundation, or what 


ever elſe it lies upon, they drive Hook Pins ( deſcrib- 


ed Plate 8. $6.) into the four Augre-holes in the cor- 
ners of the Ground-plates, and one by one fit the 
Plates either to a ſquare, or any other intended Po- 
ſition : and when it is ſo fitted, they draw out their 
Hol Pins, and drive in the Wooden Pins (as aforeſaid ) 
and taking away the wooden Blocks one by one from 


under the corners of the Frame, they let it fall into its 


lace. | 
. But before they pin up the Frame of Ground- plates, 
they mult fit in the Summer marked PP, and the Gird- 
ers QQ, and all the Joys marked a 4 à à, &c. and the 
Trimmers for the Stair-caſe, and Chilmney way marked 
, and the binding Foy/?s marked cc, for elſe you can- 
not get their Tennants into their reſpective Morteſs 
holes. Bur they do ] ſay fit all theſe in while che frame 
of Ground-plates lies looſe, and may, corner by cor- 
ner, be opened to let the reſpective Tennants into their 
reſpective Morteſſes, which when all is done, they 
frame the - Raiſing-plates juſt as the. Ground-plates * 
| | | framed ;: 
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framed ; and then frame the Roof into the Raiſing-plat es 
with Beams, Foy/ts, &c. | 

The Summer is in this Ground-plate placed at 25 foot 
diſtance from the Front, and is to be of the ſame Scant- 
lin the principal Plates are of, for Reaſons as ſhall be 
ſnewn hereafter : and the Girders are alſo to be of the 


ſame Scantlins the Summers and Ground-Plates are of, 


though according to the nice Rules of Architecture, the 
Back-Girder need not be ſo ſtrong as the Front-Girder, 
becauſe it Bears but at 14 foot length, and the Front- 
Girder Bears at 24 foot length: yet Carpenters (for 
uniformity ) generally make them fo, unlets they build 


an Houſe by the great, and are agreed for the Sum of 


Money, Sc. 

The Joyſts Bearing at 8 Foot (as here they do) are to 
be 7 Inches deep, and 3 Inches Broad. 
| The 7rimmers and Trimming Foyſts are 5 Inches broad 


and 7 Inches deep, and theſe Joys, Trimmers and Trim- 


ming=Foyſts, are all to be pinned into their reſpected 
Morteſſes; and then its flatneſs try'd with the Level, 
as was taught F 7. 


S 16 Of ſetting vp the Carcaſs. 


hough the Groundeplates, Girders, &c. be part 
of the Carcaſs, yet I thought fit in the laſt Se- 
ction they ſhould be laid, before I treated of the 
u perſtructure, which I ſhall now handle. The four 
Corner Poſts called the Principal Poſts marked A A, 
ſhould be each of one piece, ſo long as to reach 


up to the Beam of the Rocf, or Naiſing-Plate, and of 


the ſame Scantlin the Ground Plates are of, wiz. 8 
Inches broad, and 6 Inches thick, and ſet with one 
of its narroweſt ſides towards the Front. Its lower 
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End is to be Tennanted, and let it into a Morteſs 
made near the corner of the Ground-Plate Frame; 


and its upper end hath alſo a Tennant on it, to fit 


into a Morteſs made in the Beam of the Roof, or Raiſing- 


: prece. 


At the heighth of the firſt Story in this Principal 
Poſt, muſt be made two Morteſſes, one to receive 
the Tennant at the end of the Breſſummer that lies 
in the Front, and the other to entertain the Tennant 
at the end of the Breſſummer that lies in the Return- 
ſide. 


Two ſuch Morteſſes muſt alſo be made in this Prin- 


cipal Poſt at the height of the ſecond Story, to receive 
the Tennant at the ends of the Breſſummers for that 


Story. 


Though I have ſpoken ſingularly of one Principal 


Poſt, yet as you work this, you muſt work all four 
Principal Poſts; and then ſer them plumb upright, 


which you muſt try with a Plumb-line deſcribed in 


Plate 8 F. | 

Having erected the Principal Poſts upright, you 
muſt enter rhe Tennants of the Breſſummers into 
their proper Morteſles, and with a Nail or two (about 
a {ſingle Ten or adouble Ten) tack one. end of a deal. 
Board, or ſome other like piece of ſtuff to the Breſſum- 
mer, and the other end to the fram'd. work of the Floor, 
to keep the Principal Pofis upright, and in their places. 
Then ſet up the ſeveral Poſts between the Principal 
Poſts ; but theſe Poſts. muſt be Tennanted at each end, 
becauſe they are to be no longer than to reach from 
Story to Story, or from Entertiſe to. Entertiſe, and 


are to be framed into the upper and under Breſſum- 


mer. If the Entertiſes be not long enough, they 
{et up a Principal Poſt between two or three lengths, 


to reach from. the Ground-plate up to the Raiſing- 
plates. | It 


— 
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It is to be remembred, that the Breſſummers and 
Girders are laid flat upon one of their broadeſt ſides, 
with their two narrowelt ſides perpendicular to the 
Ground Plot; but the Joyſts are to be laid contrary: 
for they are framed ſo as to lie with one of their nar- 
roweſt ſides upwards, with there two broadeſt ſides 
perpendicular to the Ground- Plot. The reaſon is, 
becauſe the Stuff of the Breſſummers and Girders are 
leſs weakned by cutting the Morteſſes in them in this 

ſition, than in the other poſition; for as the Ten- 
nants for thoſe Morteſſes are cut between the top and 
bottom ſides, and the flat of the Tennants are no 
broader than the flat of the narroweſt ſide of the 
Joyſts; ſo the Morteſles they are to fit into, need 
be no broader than the breadth of the Tennant, and 
the Tennants are not to be above an inch thick, and 
conſequently the Morteſſes are to be made with an Inch 

Morteſs-Chiſſel, as was ſhewn Numb. 5. F 17. for great 
care muſt be taken that the Breſſummers and Girders 

be not weakned more than needs, leſt the whole Floor 
dancc. 

Theſe Tennants are cut through the two narrow- 
eſt ſides, rather than between the two broadeſt ſides, 
becauſe the ſtuff of the Girders retains more ſtrength 
when leaſt of the Grain of the ſtuff is cut: And the 
Tennants being made between the narroweſt ſides 
of the Joyces, requires their Morteſs-holes no longer 
than the breadth of that Tennant: And that. Ten- 
nant being bur an Inch thick, requires its Morteſs but 
an Inch wide to receive it; ſo that you Morteſs into 
the Girder no more than three Inches wide with the 
Grain of the Stuff, and one Inch, broad contrary to the 
Grain of the Stuff. But ſhould the Tennant. be cut 
between the two broad ſides of the Joyſts, the Mor- 


teſs would be three Inches long, and but one Inch 
broad. 
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broad, and conſequently, you muſt cut into the Girder 
three Inches croſs the Gram of the Stuff, which would 
weaken it more than cutting ſix Inches with the Grain 
and one Inch croſs. 
But it may be objected that the Tennants of the Joyſts 
being ſo ſmall, and bearing at an inch thickneſs muſt 
needs be too weak. 

Anſwer, firſt though the Tennants be indeed but 
an Inch thick, and three Inches broad ; yet the whole 


Bearing of the Joyces do not ſolely depend upon 


their Tennants ; becauſe the Girders they are fram- 
ed into, prove commonly ſomewhat Wainny u 
their upper ſides, and the Joyſts are always ſcribed 
to project over that Waynnineſs, and fo ſtrength- 
en their Bearing by ſo much as they project over 
the roundneſs or waynnineſs of the upper ſide of tlie 
'Girder. 
Secondly, the Floor is boared with the length of 
the Boards athwart the Joyſts, and theſe Boards firmly 
railed down to the Joyſts, which alſo adds a great 
ſtrength to them. 

— Thirdly, The Joyſts are feldom made to Bear as 
at above ten foot in length, and ſhould by, the Rule 


of good workmanſhip, not lie above ten Inches a- 


ſunder at the moſt : fo that this ſhort Bearing and 
cloſe diſcharging of one another, renders the whole 
floor firm enough for all common Occupation. But 
if the Joyces do bear at above ten foot in length, 
it ought to be the care of the Maſter Workman to 
provide ſtronger ſtuff for them, v/z. Thicker and Broad- 
er. If not, they cut a Tusk on the upper fide of the 
Tennant, and let that Tusk into the upper fide of the 
Girders. 

Having erected the Principal Poſt, and other Poſts, 
and ited in the Breſſummers, Girders, Joyſls, &c. 


upon 
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upon the firſt Floor, they pin up all the Frame of 
Carcaſs-work. But though the Girders and Joyſts de- 
ſcribed for this firſt floor, lie proper enough for it; 
yet for the ſecond Story, and in this particular caſe, 
the Joyſts lie not proper for the ſecond Story; be- 
cauſe in the ſecond Story we have deſcribed a Ba- 
cony. 15 

Therefore in this caſe you muſt frame the Front- 
Breſſummer about ſeven Inches lower into the Principal 
Poſts: Becauſe the Joyſts for the ſecond Floor are 
not to be Morteſſed into the Breſſummer to lie even 
at the top with it, but muſt lie upon the Breſſummer, 
and project over it ſo far as you deſign the Balcony to 
project beyond the Upright of the Front: And thus 
laying the Joyſts pon the Breſſummer renders them 
much ſtronger to bear the Balcony, than if Joyſts were 
Tennanted into the Front of the Breſſummer, and ſo pro- 
ject out into the Street from it. 

But the truth is, Though I have given you a Draft 
of the Joyſts lying athwart the Front and Rear for the 
firſt Floor, you may as well lay them Range with the 
two ſides on the firſt Floor. But then the Breſſum- 
mer that reaches from Front to Rear in the middle 
of the Floor muſt be ſtronger : And Girders muſt 
then be Tennanted into the Breſſummer, and the 
Ground-plates ar ſuch a diſtance, that the Joyſts may 
not Bear at above ten Foot in length. And the 
Tennants of the Joyſts muſt be Tennanted into the Gir-- 
_ fo that they will then lye Range with the two 
Sides. | 

But, a word more of the Breſſummer: I ſay (as be- 
fore) the Breſſummer to Bear at ſo great length muſt 
be ſtronger, though ir ſhould be diſcharged at the 
length of the Shop, (wiz. at 25 Foot) with a Brick 
Wall, or a Foundation brought up of Brick. But it 
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ir ſhall have no Diſcharge of Brick-work, but Bear at 
the whole 40 Foot in length, your Breſſummer muſt 
be yet conſiderably ſtronger than it need be, were it 
to Bear but 25 Foot in length; becauſe the ſhorter 
all the Bearings of Timbers are, the firmer they Bear. 
But then the Fraiming work will take up more labour: 
And in many caſes it is cheaper to put in ſtronger ſtuff 
for long Bearings, than to put a Girder between to 
Diſcharge the lengrh of the Joyſts to be framed into the 

Girders. "7 RD 

But to make ſhort of this Argument, I ſhall give you 
the Scheme of Scantlins of Timbers ar ſeveral Bearings 
for Summers, Girders, Joyſts, Rafters, Sc. as they are ſet 
down in the Act of Parliament for the rebuilding the 
City of London, after the late dreadful Fire: which 
Scantlins were well conſulted by able Workmen be- 
fore they were reduced into an Act. 


Scantlins of Timber for the firſt ſort of uſer. = 


Foot Inches Inches 


Summers under—15—12—and—8 
For the Floor 3 Wall-plates —— ——and—; 


rincipa ers under—15 N at top — 
For the Roof E vingle tk 3 1 


Joyſ Length For Thickneſs Depth 
Garret floor. L!1üũłũ/ß7ĩr8᷑ 5 | 


4 — —— > é l— — uvʃß— — __ 


. Scants 
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Scantlins of Timber for the other two Sorts of Houſes. 


Breadth Depth Thickneſs Depth 


Foot Foot Inches Inches Inches Inches 
Summers [ Ic—t0 —15—11—and—87 Joyſts F——6 
| or Girders } r5 18—73 9 | which | 3—7 


| which bear I —}4 
in length 21 
|] from 24 


Io pbear 4 3——7 
24—IGC——] 10 3—8 
20—17 140 foot 4 — 


| RR Inches Inches 
Principal Diſcharges upon Peers F 13 and 12 
in the firſt Story in the Fronts 2 15—13 


For the f/ : . Thickneſs Inches 
Floor J Binding Joyſts with their Trimming JoyſtsQ 5—depth equal to 
: * their own floors 


1 : | ro and 6 
Wall-plates, or Raiſing Pieces and Beams< 8 6 


3 


4 | | Irthe Inches 


Inches Inches 


| Lintels of Oak in che iſt. and 2d. Story and 6 


3d. Story — 4 
£ Length Thickneſs 
| | For Foot Inches Inches 
[ 15 to 18 Jat foot 9 2 —7 

| at top 7 


f | 18 — 21 3 x foot ro 2—8 
Principal Raſters at top 8 
| from 27 «i. 2, FC ET x 
24 —3 2 
at top 9 
9 


| | _—_— 4. +7 2 
For the Bs —26 t top 9 
Length | 
| | Foo: Foot Inches liches 
I 5 to 1 8—— gy} 


18 — 2] —— 9 


Purlines from$ 
4 | : Foot Inches Inch 25 | 
18 not exceeding in length 9g 5 —4 

{ Single Raſters ] not exceeding in length 64 —32 


V | Fcamt- 
6. 
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Scantlins for Sawed Timber and Laths, uſually br ought 
out of the Weſt Country, not leſs than 


Breadth Thickneſs 
| . Poor Inches Inches 


Double Quarters in length —3J—— Nas 


Sawed Joyſts in length 864 | p 

Laths in length — SE mma quarter and > Inch 

Stone Corner Peers — 18 ſquare 
w Firſt fort JMiddle or Single Peers 14 and 12 

Where | of Houſes Double Peers een Houſe and Houſe 14 and 18 

Stone is Door Jambs and Heads 12 and 8 

uſed, to | 

keep to pe Tor Inches 

theſe Corner Peerg———— ſquare 

Scant- | 2d & 3d Middle or ſingle Peerg—————————-8 ſquare 

lin I ſorts . Double Peers between Houſe and Houſe-24 and 18: 

Door-Jambs and Heads — 14 and 10 


ft Thickneſs 


Foo 
Scantlins 3 3wide 7 Side-walls—1 Brick > 3 paved plain, and then 
for Sewers L 5 high & Arch 1 Brick on end. S 1 Brick on edge circular. 


General RULES. 


IV every Foundation within the Ground add one Brick 

in thickneſs to the thickneſs of the Wall ( as inthe 
Scheme ) next above the Foundation, to be ſet off in three 
Courſes equally on both fades. | | 


That no Timbor be laid within twelve Inches of the fore-. 

fide of e And that all Joyſts on the back 

of any Chimney be laid with a Trimmer at fix Inches diſt- 
_ ance from the Back.. 


That 
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That no Timber be laid within the Tunnel of any Ihim- 
ney, upon penalty to the Workman for every default Ten 
Shillings, aud Ton Shillings every week it continues un- 
reformed. 
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That no Joycts or Rafters be laid at greater diſtances from 
one to the other, than twelve Inches; and no Quarters at 
greater diſtance than fourteen Inches. | 


That no Jo s bear at longer length than Ten Foot ; 
and no fingle Raſters at more in length than Nine 
Foot. 


That all Roofs, Window-frames, and Cellar-floors be made 
of Oak. | N 


The Tile-pins of Oak. 


No Summers or Girders to lie over the Head of Doors and 
IWindows. | 


== 


No Summer or Girder to lie leſs than Ten Inches into 
the Wall, no Joy/ts than Eight Inches, and to be laid in 


Lome. 


But = the Carcaſs is not compleated, till the Quar- 
ters and Braces between the principal Poſts and Poſts are 
fitted in; the Window Frames made and ſet up, and the 
Principal Rafters, Purlins, Gables, &c. are alſo fram'd 
and ſet up. The manner of their Pitch and Scantlins 
you will ſee in Plate 11. And the reaſons for ſeveral 
Pitches you may find among Books of Architecture. But 
the names of every Member you will find in the Alpha- 

'P A  berical 
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betical Table at the latter end of theſe Exerciſes on Carpen- 
try, referred unto by Letters and Arithmetical Figures 
in the Plate aforeſaid. 5 
But now we will ſuppoſe the Carcaſs is thus finiſhed. 
The Bricklayer is then to bring up the Chi/mnies, and 
afterwards to Tile the Houſe. And then the next 
work the Carpenter has to do, is to Bring up the 
Stairs, and Stair-Caſes, and afterwards to Floor the 
Rooms, and Hang the Doors, Sc. For ſhould he either 
Bring up the Stairs and Stair-Caſes, or Floor the 
Rooms before the Houſe is Tiled, or otherwiſe covered, 
if wet Weather ſhould happen it might injure the Stairs, 
Flooring, &c. 3 
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A, The Ground-plate, or Groundoſell. | 
BB, BB, The Principal Poſts. 

C GC The Binding Intertiſes, or indeed,, more ar In- 

terduces , , Breſwummers, Girders. 

D, Beam of the Roof, Breſſummer,. or Girder 70 the cart 
-.. Floor: 

EE, Principil Rafters. FF, Breſſummers. 
G, Plate or Raifing-prece, 40% a Beam. 

a a, Faums or Door-poſts.. b b, Braces. cc, a. 

d, Top-rail of the Balcony.. eln 

ee, Bottom-rail of the Balcony.. 

F,, Poſts of the Balcony. 

ggg, Baniſters. 

h h, Breſſummers for the Shape aiawens.. : 8 

H, Aing- piece or Jaggle-piece. 0 20 

2 1, Struts. 

4 L, Top-beam,. Coller-beam, Wind-beam, S Ms 

HI , Door-Headl. 

FH, The Feet of the principal Rafters. 

K, The Jop of the Raf term. 

IIK, The Gadle-end. 40 8 1 

LL, Anees of the Principal Ban to ze made WT ofo one 

piece with the Principal Rafters.. 

M, The Fuſt of the Houſe. 

NN, Purlins.. 14 231 
O O, Shop-windows.. crit 
PP, Flaps or Falls. | 
mmm, Quarters.. 

n u, Jaums of the Window. 

o o, Back: and Head of the * 
pp, Tranſums.. 

79. Munnions.. 

rr, Furrings, or Shreadings.. | 

V, Single light Windows-or Luteons. : 
95 145 Rafters. 
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S$ 16. Of Window Frames. 


N Brick Buildings the Window Frames are ſo fra- 
med, that the Tennants of the Head-ſell, Ground» 
tell, and Tranſum, run though the outer Faums 
about four Inches beyond them: And ſo they are 
ſet in a Lay of Morter upon the Brick Wall before 
the Peers on either fide is brought up, at about three 
Inches within the Front; So that the Brick work 
over the Head and about the Jaums defend it from 
the Weather. Then the Bricklayer brings up the Peers 
on both ſides, ſo that the four ends or Tennants that 
project through the outer Jaums being buried and rim- 
med into the Brick-work become a Faſtning to the Min- 
dow-Frame. | | LA - 

But if the Window-Frame ſtands on a Timber-houſe, 

the Head and Ground-ſell are ſometimes Tennanted into 

Poſts of the Carcaſs ; and then the Poſts do the office 

of the outer Jaums of the Wirdow-Frame ; and the 
Head and Ground-ſell are then called Entertiſes, and 
therefore both Head and Ground-ſell, and Poſts or 

Jaums, are rabbetted about half an Inch on the outſide 

of the Front, to receive the Pane of Glaſs that is fitted to 
it. And thus (as I ſaid) the Poſts become part of the 
Window-Frame. 

But the better way is to frame a Window as the Brick- 
work Window, and to project it an Inch and an half be- 
yond the fide of the Building, and to plaiſter againſt 
its ſides, for the better ſecuring the reſt of the Carcaſs 
from the weather. | BAS 

The Window-Frame hath every one of its Lights 
rabbetted on its outſide about half on Inch into the 
Frame, and all theſe Nabbets, but that on the Ground- 
ſell, are grooved ſquare, but the Rabbets onthe Ground» 


{ell 
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fell is bevell'd downwards, that Rain or Snow, Sc. 
may the freelier fall off it. Into theſe Rallets the ſe- 
veral Panes of Glaſs-work is ſet, and faſtned by the 
Glaſier; as ſhall be ſhewed when I come to Exerciſe 
upon Glaſing. | Fit 
The ſquare Corners of the Frame next the Glaſs is 
Bevell'd away both on the out and infide of the Build- 
ing, that the Light may the freelier play upon rhe 
Glaſs. And upon that Bevel is commonly Stuck a 
Molding (for Ornament ſake ) according to the fancy 
of the Workman, but more generally according to the 
various Mode of the Times. 


S 17. Of Stairs, and Stair-Caſes. 


Everal Writers of Architecture have delivered dif- 
ferent Rules for the Heiglit and Breadth of Steps, 
and that according to the {ſeveral Capacities of the: 
Stair-Caſes. They forbid more than ſix, and leſs than 
four Inches. for the Heighth of each Step, and more 
than ſixteen, and leſt than twelve, for the Breadth of 
each Step. But here we muſt underſtand they mean. 
theſe Meaſures ſhould be obſerved in large and ſum- 
ptuous Buildings: But we have here propoſed an or-- 
dinary private Houſe, which will admit of no ſuch. 
Meaſures, for want of room. Therefore to our preſent. 
purpoſe. 

The firſt and ſecond Pair of Stairs the Steps ſhall be 
about 75 Inches high, and 10 Inches broad. The third: 
Pair of Stairs each Step may be about 6+ Inches high, 
and 9+ Inches broad. And for the fourth Pair of 
Stairs, each Step may be about 6 Inches high, aud 9 
Inches broad. But this Rule they do, or ſhould fol- 
low, wiz. to make all the Steps belonging ro the 
fame pair of Stairs of an equal height; which aa 

ey 
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they firſt conſider the heighth of the Room in Feet 
and odd Inches, if any odd be, and multiply the Feet 
by 12, whoſe Product, with the number of odd Inches, 
gives the ſumm of the whole Heighth in Inches; which 
ſumm they divide by the number of Steps they in- 
tend to have in that Heighth, and the Quotient ſhall 
be the number of Inches and parts that each Step ſhall 
be high. Or, if they firſt deſign the Heighth of each 
Step in Inches, they try by Arichmetick how many 
times the Heighth of a Step they can have out of the 
01 Heighth ha the Story, and ſo know the number of 
CPS. | | 2 85 | | 


MECHANICK 


* 


yet not to leave you wholly in the dark, I ſhall give 
55 | 
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MECHANICK EXERCISES: 
Nei +0 11s 5 
The Doctrine of Handy-Works. 
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Continued in the ART of Houſe-C. ar pentry. 


Tairs are either made about a Solid Newel, or an 
Open Newel, and ſometimes mixt, v/z. with a 

Solid Newelfor ſome few Steps; then a ſtraight 
or Foreright Aſcent, whith F/yers upon the fide 
of the ſquare Open Newel, and afterwards a 


Solid Newel again. Than reiterate, &c. - 


The laſt, viz. the Mixt Newel d Stairs, are com- 


monly made in our Party-walled Houſes in London, 


where now Light can be placed in the Stair-Caſe, be- 
cauſe of the Party-walls; ſo that there is a neceſſity 
to let in a Sky-/ight through the Hollow Newel : But 
this ſort of Stair | Caſes take up more room than thoſe 
with a ſingle ſolid Newel; becauſe the Stairs of a 
ſolid Newel ſpread only upon one ſmall Newel, as 
the ſeveral Foulds of the Fans Woman uſe ſpread 


about their Center: But theſe becauſe they ſome- 


times wind, and ſometimes fly oft from that wind- 
ing, take therefore the more room up in the Stair» 
Caſe. "TT on u | 

The manner of projecting them, is copiouſly taught 
in many Books of Architetture, whether I referr you : 


you 
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vou a ſmall light into it. And firſt of the Solid 
Newe l. | | . 
Winding Stairs are projected on a round Proffle, 
whoſe Diameter is equal to the Baſe the Stair-Caſe is 
to ſtand on, ſuppoſe fix foot ſquare. This Prefe hath 
irs Circumference divided into 16 equal parts. The 
Semi-diameter of the Profile is divided into four equal. 
parts, and one of them uſed for the Newel, and the reſt 
for the length of the Steps: if you draw Lines from the 
Center through every one of the equal parts into the 


Circumference, the ſpace between every two Lines 


will be the true Figure of aWinding-Step. And if they 


were all cut out and placed one above another, over 


the true place on the Profile round about the Newel, 


whoſe: Diameter is one. quarter the length of a Step, 


you would by ſupporting each Step with a Razer have 


the modle of a true pair of V inding- Stairs. See Plate 


10. Fg. 2. | 

Holbw NeweFd Stairs are made about a ſquare 
Hollow Newel. We will ſuppoſe the We/-ho/e to be 
eleven foot long, and fix foot wide; and we would 
bring. up a pair of Stairs from the firſt Floor eleven 
foot. high; it being intended that a Skie-light ſhall 
fall through the Hollow Newel upon the Stairs - 
we muſt therefore conſider the width and breadth 
of the Hollow Newel ; and in this. example admit 
it to be two foot and a half wide, and two foot 
broad: by the width I mean the ſides that range 
with the Front and Rear of the Building, and by the 
breadth I mean the ſides that range with. the Party- 
been oc 5 * 

I find (by the Rule aforeſaid”) that if I aſſign 18 Steps 
up, each Step will be ſeven Inches and one third of an 
Inch high. 

You. mult note; that the flying off, or elſe wind- 

ing 


_ 
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ing of theſe Steps will vary their places according as you 85 1 
deſign the firſt Aſcent. For if you make the firſt 9 
Aſcent as you come ſtraight out of the Street (as in Plate 1 
10.) on the South ſide, you will firſt aſcend upon a 
Pitch of Vhyers, which Pitch (making an Angle of 38 
deg. with the Floor) with ten Steps raiſe you fix Foot 
high aboye the Floor, and bring you eight Foot towards 
the North end of theIVe//-hole, by making each Step ten 
Inches broad. | 1 
But now you mult leave Flyers, and make four 
Winding Steps. Theſe Winding Steps are made a- 
bout a ſolid Newe/ (as hath been taught) and this 
Newel ſerves alſo for a Poſt to Trim the Stair-Caſe too. 
This Poſt ſtands upon the Floor, and is prolonged 
upwards ſo high, that Morteſſes made in it may 
receive the Tennants of the 7op and Bottom Rails of 
the whole Stair-caſe for' that Floor : theſe four Wind- 
ing ſteps aforeſaid, rounding one quarter about the 
Newel, turns your Face in your Aſcent now towards 
the Eaſt; theſe four ſteps are raiſed 2 foot, 5+ Inches 
above the Flyers, ſo that (in all) your Stairs are now raiſ- 
ed 8 foot 65 Inches. Here remains now only 2 foot 
55 Inches to the Landing place, and theſe take up juſt i 
_ Flyers, which muſt be made as was taught be- 1 
ore. . 
But now in your ſecond pair of Stairs, it will be 
proper to begin your Aſcent with your Face to- 
wards the We/t : for landing by the firſt pair of Stairs 
with your Face towards the Eaſt, you turn by the fide 
of the Rail on the ſecond Floor from the Ea/t towards i 
the North, and at the further end of that Rail, you 1, 
turn your Face again from the North towards the 1 
ek and begin your Aſcent on the ſecond pair of Ni 
tairs. 1 
Between the Skie- light and the Aſcent is a Poſt 9 
"TO. ſer 'F 
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ſet upright to faſten Rails into: (to bound the Stair- 
caſe) from the bottom of which, viz. on the ſecond 
Floor you trim up three Flyers, and then turn off 
a quarter of a Circle; with ge ſteps: then 
again, Flyers to your deſigned pitch : and then 
again another quarter of a Circle with Winding 
ſteps. &c. 


The Rail theſe Steps are built upon, being at the 
beginning or bottom of the Aſcent framed or other- 
wiſe faſtned to the firſt upright Poſt, muſt ar its 
higher end be framed into the next Poſt alſo, with 
a Beyel Tennant, as you were taught to frame Quar- 
ters into one another, Numb. 5. F 17. Only with 
this difference, that there you were taught to frame 
Square; but here you muſt frame upon the Beve/, 
as you were taught, Numb. 5. F 19. This Poſt 
* aforeſaid bears upon the Floor, to make its Bearing 
the ſtronger; and this Poſt muſt be continued 
to ſuch an heighth, as it may alſo ſerve to re- 
ceive the Tennanted end of an upper and lower Rail 
framed into it. And between theſe Beve/ling 
Nails, Banniſters make good the outſide of the Stair- 
Caſe. 3 | 
Though I have here deſcribed this Contrivance of 
a pair of Stairs, yet do I not deliver it as the beſt Patern 
for this building, or for theſe ſorts of Stairs, nor mat- 
ters it to our purpoſe whether it be or no; for (as I 
told you before) my undertaking is the Doctrine of 
Handy-works, not Architecture; but its Architecture con- 
ſiders the beſt forming of all Members in a Building for 
the capacity of the Ground-Plot, and the Convenience 
of the intended Inhabitant ; but Carpenters (as 
Carpenters ) only work by directions preſcribed by the 
Architect. = | 
Theſe therefore are the common Rules that theſe 
- ſorts 
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ſorts of Stairs, and indeed all others with carving ac- 
cording to the Profile or Ground- plot of the Stairs are 


made by. But thoſe that will ſee many Inventions may 
conſult Books of Architecture, &c. 


S 18. Of Flooring of Rooms. 


Hough Carpenters never Floor the Rooms till 
the Carcaſs is ſet up, and alſo incloſed by the 
Plaiſterer, leſt weather ſhould wrong the Flooring ; 
yet they generally Rough-plane their Boards for 
Flooring before they begin any thing elſe about the 
Building, that they may ſet them by to ſeaſon: 
which thus they do, They lean them one by one 
on end aſlant with the edge of the Board againſt a 
Bauk, ſomewhat above the height of half the 
length of the Board, and ſet another Board in the 
ſame poſture on the other ſide the Bauk, ſo that 
above the Bauk they croſs one another: then on 
the firſt ſide they ſet another Board in that poſture, 
and on the ſecond ſide another, till the whole num- 
ber of Boards are ſet an end: being ſet in this po- 
ſture, there remains the thickneſs of a Board between 
every Board all the length, but juſt where they 
croſs one another, for the Air to paſs through to 
dry and ſhrink them, againſt they nave occaſion to 
uſe them : Burt they ſer them under ſome covered 
Shed, that the Rain or Sun comes not at them : for 
if the Rain wer them, inſtead of ſhrinking them, 
it will ſmell them; or if the Sun ſhine fiercely up- 
on them, it will dry them fo faſt, that rhe Boards 
will Tear or Shake, which is in Vulgar Engliſh Split or 
Crack. | 
They have another way to dry and: ſeaſon them, 
by laying them flat upon three or four Bauks, a 
” | Board. 
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Board about the breadth of a Board aſunder, the 
whole length of the Bauks. Then they lay another 
Lay of Boards athwart upon them, each board alſo 
the breadth of a Board aſunder; then another Lay 
athwart the laſt, till all are thus laid: fo that in this 
poſition they alſo lic hollow for the Air to play between 
them. 

Thus then, The Boards being Rough-plain'd and 
Seaſon d. They try one fide flat, as by Numb. 6.F 31. 
and both the edges ſtraight, as if they were to ſhoot 
a Joint; as by Numb. 4. F 4. and cut the Boards 
to an exact length: becauſe if the Boards are not 
long enough to reach athwart the whole Room, the 
ends may all lie in a ſtraight Line, that the ſtraight 
ends of other Boards laid againſt them may make 
the truer Joint, and this they call a Beaking Joint. 
Bur before they lay them upon the Floor, they try 
with the Level ( deſcribed F 7. ) the flatneſs of the 
whole Frame of Flooring again, leſt any part of it 
ſhould be Caf? fince it was firſt framed together: 
and if any part of the Floor lie too high, they with 
the Ad (if the eminency be large) take it off, as 
was ſhewed F 2. Or if it be ſmall, with the Frct-Plazn, 
in Numb. 4. F 2. till it lie level with the reſt of the 
Floor. But if any part of the Floor prove hollow, 
they lay a Chip, or ſome ſuch thing, upon that hollow 
place, to bare up the Board, before they nail it down. 

All this being done, they chuſe a Board of the 
commoneſt thickneſs of the whole Pile for the firſt 
Board, and lay it cloſe again one ſide of the Room 
athwart the Joyſts, and ſo nail it firmly down with 
two Brads into every Joyſt it croſſes, each Brad about 


an Inch, or an Inch and a half within the edge of the 
Board. 


If they ſhould lay more a than ordinary thick or thin 
| N 0 g | Board 
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Board at the firſt, they would have a greater number 
of Boards to work to a Level than they need, becauſe 
all the reſt of the Boards muſt be equalized in thickneſs 
to the. firſt. 

Then they lay a ſecond Board cloſe to the firſt. 
But before they nail it down they again try how its. 
ſides agrees with the fide of the firſt, and alſo how its 
thickneſs agrees with the firſt Board. If any part of 
its edge lie hollow off the edge of the firſt Board, they 
ſhoot off ſo much of the length of the Board from 
that hollowneſs towards either end, till it comply and 
make a cloſe Joint with the firſt. Bur if the edge ſwell 
in any place, they plane of that ſwelling till ic comply 
as aforeſaid. | 

If the ſecond Board prove thicker than the firſt,. 
then with the Ad (as aforeſaid ) they hew away the 
under ſide of that Board ( moſt commonly croſs the 
Grain, leſt with the Grain the edge of the Ad ſhould. 
ſlip too deep into the Board) in every part of it that. 
| ſhall bare upon a Joyſt, and ſo ſink it to a flat ſuper- 
ficies to comply with the firſt Board. If the Board be: 
too thin, they underlay that Board upon every Joyſ{t 
with a Chip, Sc. | 

And as this fecond Board is laid, ſo are the other 
Boards laid, if they be well aſſured the Boards are 
dry, and will not ſhrink : but if they doubt the 
drineſs of the Boards, they (ſometimes 45 or ſhould ) 
take a little more pains.; for after they have. nailed 
down the firſt Board, they will meaſure the breadth: 
of two other Boards, laying them by the ſide of the 
firſt. But yet they will not allow them their full 
Room to lie in, but after there edges are true ſhot in 
a ſtraight line, they will pinch them off about half a: 
quarter of an Inch room mote or leſs, according as. 
they gueſs at the well-ſeaſonedneſs of the Boards ; 


by 


rr 
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by nailing down the fourth Board nearer to the firſt 
Board by half a quarter of an Inch (more or leſs) then 
the breadth of both Boards are. And though it be 
afterwards ſomewhat hard to get theſe two Boards 
into that narrow room, viz. between the firſt and 
fourth Board, yet they help themſelves thus; The un- 
der-edge of theſe Boards that are to join to each 
other they Bevel ſomewhat away, and then the firſt 
and fourth Board being faſt nailed down (as afore- 


ſaid ) they ſet the outer edges of theſe two Boards a- 


gain the two nailed Boards, letting the inner edges 
of the two looſe Boards meet, and make an Angle 
perpendicular to the Floor. Then with two or three 
Men jumping all at once upon that Angle, theſe two 
Boards with this force and reiterated jumbs by de- 
grees preſs flat down into the ſuperficies of the 
Floor; or elſe with Forcing Pins and Wedges force 
them together : and then with Brads they nail them 
down, as they did the firſt Board. Thus afterwards 
they nail down a ſeventh Board, as they did the 
fourth, and then fit in the fifth and ſixth Boards, as 
they did the ſecond and third Boards. And ſo on, nailing 
down every third Board, and forcing two others be- 


tween it and the laſt nailed Board, till the whole Floor 


be boarded. a | 
But if theſe Boards are not long enough (as I hint- 
ed before) to reach through the whole Room, they 
examine how true the ends lic in a ſtraight line with 
one another, by applying the edge of the Two-foot 
Rule to the ends, and where the ends of any Boards 
keep of the edge of the Two-foot Rule from com- 
plying with the whole range of ends, they with the 
Chiſſel and Mallet cut off that irregularity, holding and 
guiding the Chiſſel ſo that it may rather cut away 
more of the bottom than top of the Board, that ſo 5 
| Boards 
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Boards joined to the ends of the firſt laid Boards, 
may make on the Superficies of the Floor the finer and 
truer Joint. 

Having thus Boarded the whole Room, notwith- 
ſtanding they uſed their beſt diligence to do it exactly, 
yet may the edges of ſome Boards lie ſomewhat higher 
than the Board it lies next to: therefore they peruſe the 
whole Floor, and where they find any irregularities chey 

plane them off with the Plane,&c. 


J 19. 7he Hanging of Doors, Windows, Oc. 


Te Floors being Boarded, the next work is to 
Hlang the Doors, in which though there be little 
difficulty, yet is there much care to be taking, that the 
Door open and ſhut well. 

If the Door have a Door-Caſe (as Chamber-Doors, 
and Cloſer-Doors commonly have) the Jaums of the 
Door-Caſe muſt ſtand exactly perpendicular, which 
you muſt try by the Plumb-line, as by $8. and the 
Head of the Door-Caſe or Entertiſe muſt be fitted ex- 
actly ſquare to the Jaums, as you where taught Numb. 3. 
S 17, 18, 19. and the Angles of the Door muſt be 
made exactly {quare, and the Rabbezs of the Door 
to fit exactly into the Rabb:ts of the Door-Caſe. But 
yet they commonly make th: Door about one quarter 
of an Inch ſhorter than the inſides of the Jaums of 
the Door-Caſe, leſt if the Boards of the Floor chance 
to {well within the ſweep of the Door, the bottom of the 
Door ſhould drag upon the Floor. 

They conſider what fort of Hindges are proper- 
eſt for the Door they are to Hang. When they have a 
Street-door (which commonly is to take off and lift on) 
they uſe Hooks and Hindges. In a Battend-door, 
Back- door, or other Battend-door, or Shop-windows, 


Y they 
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they uſe Croſß-Garnets. If a Framed Door, Side Hin- 
ges: And for Cup-board Doors, and ſuch like, Duf-. 
Tails; (See the deſcription of theſe Hindges in Numb. 
1. Fig. 1.5, 6. ) But what ſort of Hindges ſoever 
they uſe, they have care to provide them of a ſtrength: 
proportionable to the ſize and weight of the Door 
they hang with them. Well-made Hindges. I have de- 
ſeribed Numb. 1. fol. 20. Whither to avoid repetition I 
refer you. | 
lf they hang a Street-door (which is commonly a- 
bour ſix. foot high ) they firſt drive the Hooks into the 
Door-Poſt, by entering the Poſt firſt with an Augare : 
But the Bit of the Augure, muſt be leſs. than the 
Shank of the Hook, and the hole boared not ſo 
long, becauſe the Shank of the Hook, muſt be ſtrongly 
forced. into the Augure-hole, and ſhould the Augure- 
hole be too wide, the Shank would be looſe in it, and 
not ſtick ſtrong enough in it. Therefore if the Shank. 
be an Inch ſquare, an half-Inch-Augure is big enough 
to bore. that hole with, becauſe it will then endure- 
the heavier blows. of an Hammer, ro drive it ſo far as. 
it muſt go; and the ſtronger it is forced in, the faſter 
the Hook ſticks. But yet they are carful not to ſplit the 
Door - Poſt, 5 | 

Theſe. Hooks are commonly drove in about Fif- 
teen Inches and an half above the Groundoſell, and as 
much below the top of the Door. It is, or ſhould 
be, their care to chuſe the Pin of the lower Hook 
about a quarter of an Inch longer than that they uſe 
for the upper Hook (or elſe to make it ſo) becauſe 
theſe. Doors. are commonly un- weildy to lift off and 
on, eſpecially to lift both the Hindges on both the 
Hooks at once. Therefore when the lower Hindge 
is lifted on the lower Hook, if the Door be then lift- 
perpendicularly upright, ſo high. as the under * 8 
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of the upper Hindge may juſt reach the top of the up- 
per Hook, you may the eaſier ſlip the Eye of the up- 
per Hindge upon the Hook; whereas, if the lower 


Hook be either ſhorter, or juſt no longer than the other: 


inſtead of lifting it readily upon the upper Hook, you 
may lift it off the lower Hook, and ſo begin the labour 
again. 

Having drove in the Hooks, they ſet the Rabbits 


of the Door within the Rabbirs of the Door-Poſt, 


and underlay the bottom of the Door, with a Chi 
or two about half a quarter of an Inch thick, to 
raiſe the Door that it drag not. Then they put 


the Eyes of the Hindges over the Pins of the Hooks, 


and placing the Tail piece of the Hindges parallel to 
the om and top of the Door, they ſo nail them 


upon. 


This is the Rule they generally obſerve for Hang- 
ing Doors, Shop-windows, &c. Only, ſometimes 
inſtead of Nailing the Hindges upon the Door, 
they Rivet them on, for more ſtrength. And then, 
after they have fitted the Door, or Window, into 
its Rabbits, and laid the Hindges in there proper 
place and poſition (as aforeſaid ) they make marks 
in the Nail-holesof the Hindge with the point of 


= * 


their Compaſſes upon the Door, and at thoſe marks 


they Pierce holes, with a Piercer-Bit, that fits the 
ſhank of the River; then they put the ſhank of the 
Rivet through the holes made in the Door: yet ſo 
that the Head of the Rivet be on the outſide of the 
Door: and they alſo put the end of the Shank into 
the Nail-hole of the Hindge, and ſo whilſt another man 
holds the head of the Hatchet againſt the Head of the 
River, they with the Pen of their Hammer batter and 
ſpread the flat end of the Shank over the Hole, as was 
fhewn Numb. 2. fol. 24. 25. 


bo The 


15 8 Houſe⸗Carpentry. Numb. III. ; 
The Titles of ſome Books of Architecture. 
A Ebaſtion Seirlio, in Folio. 


Hans Bloom s Five Colbumns, Folio. 
Vignola, in Folio. 
Vignola, Or the Compleat Architect, in Octavo. 


Scamotzi, Quarto. 


Palladio, IO. Pr"; 
Sir Henry Wotton's Elements of Architecture 
Quarto. | * | 1 


Theſe Books are all Printed in Engliſh : But there 
are many others extant in ſeveral other Languages, 
of which Vitruvius is the chief: For from his Book 

the reſt are generally derived; as Philip Le Orm, 
Ditterlin, Marlois, and many others, which being 
difficult ro be had among Book-ſellers, - and theſe 
ſufficient for information, I ſhall omit till another 
opportunity. | 


An. 


N. umb. III. 
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An Explanation of Terms uſed in Carpentry. 


A. 


XD, Plate 8. BF 2. 


Arch, Any work wrought Circular, as the top 
part of ſome Window- frames, the top of ſome great 
Gates, the Roof of Vaults, &c. | 
Architrave, See Numb. 6. Plate 6. 1. and Plate 6. 
4. 1. | 
Ax, Numb. 7. Plate 8. A. 


B. 


Ack or Hip- molding. The backward Hips or Val 
ley-Rafters in the way of an Angle for the back. 
part of a Building. 

Banniſter, Numb. 8. Plate 11. ggg. | 

Baſe, is commonly the Bottom of a Cullumn.. See 
Numb. 6. Plate 6. h. and Plare 7. B: 

Batement, To abate or waſte a piece of Stuff, by 
forming of it to a deſigned purpoſe. Thus inſtead: 
of asking how much was cut off ſuch a piece of Stuff, 
Carpenters ask what Batement that piece of Stuff 
had. 

Batter, the ſide, or part of the ſide of a Wall, or 
any Timber chat bulges from its bottom or founda- 
tion, is ſaid ro Batter, or hang over the Founda- 
tion ; 

Battlement, A flat Roof or Platform to walk on. 
But Battlements are more properly Walls built 
about the. Platform to incloſe it, as is ſeen upon: 
Towers for defence : Part of the Battlement being. 


Breaſt: 
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Breaſt high that Muſquetiers may ſhoot over it, the other 
Part Man-high, to ſecure Men from the ſhot of their 
Enemies. | 

Bauk,a piece of Fir unſlit, from four to ten Inches ſquare: 
and of many lengths. 

Bear, Timber is ſaid to Bear at its whole length, 
when neither a Brick-wall, or Poſts, Sc. ſtand be- 
rween the ends of it. But if either a Brick-Wall or Poſts, 
Sc. be Trimmed up to that Timber, then it is ſaid 

to Bear only at the diſtance between the Brick-wall 
or Poſt; and either end of the Timber. Thus Carpenters 
ask what | A WF: 

Bearing ſuch a piece of Timber has 2 The anſwer is 
10, .I2, 15, Sc. Foot, according to the length of the 
whole Timber, or elſe according to the diſtance between 
either end of the Timber, and a. | 
Bearer, viz. a Poſt or Brick-wall that is Trimmed up 
between the two ends of a piece of Timber, to ſhorten 
its Bearing. = | | 15 

Bond, when Workmen ſay make good Bond, they 
mean faſten the two or more pieces of Timber well 
together, either with Tennanting and Morteſſing, or 
Dufl-tailing, &c. 


Binding Foyſts, See Trimmers, or Plate 10. 5 b. 
Brace, See Plate 11. 555. 

Brad, is a Nail to Floor Rooms with, they are 
about the ſize of a Ten- penny Nail, but have not their 
heads made with a ſhoulder over their ſhank, as other 
Nails, but are made pretty thick towards the upper 
end, that the very top of it may be driven into, and 
buried in the Board they nail down, ſo that the tops 
of theſe Brads will not catch (as the Heads of Nails 
would) the Thrums of the Mops when the Floor is 
waſhing. You may ſee them at moſt Ironmongers. 

Break in, Carpenters with their Ripping Chiſſel 


0 
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do often Break in to Bricks-walls : that is, they cut 


holes, but indeed more properly break the Bricks 


by force, and make their hole to their ſize and 


form. 


Breſßummer, See Plate rx. CC, D, FF, hh. 
Bring up, A Term moſt uſed among Carpenters, when 


they diſcourſe Brictlayers; and then they ſay, Bring up 


the Foundation ſo high, Bring up ſuch a wall, Bring up 
the Chimnies, Sc. which is as much as to ſay, Build 
the Foundation ſo high, Build the Wall, Build the 
Chimnies, Sc. | 

Butment, The piece of Ground in the Yard mar- 
ked G, in Plate 10. is a Butment from the reſt of the 
Ground-Plot. | 


Buttreſs, that ſtands on the outſide a Wall to ſup- 
port it. | | 


C. 
. 4 
s. 


Amber, A piece of Timber cut Arching, ſa: 
as when a weight conſiderable, ſhall be ſer 
upon it, it may in length. of time be reduced. to a: 
ſtraight. 
Cantzilevers, Pieces of Wood framed into the Front or 
other ſides of an Houſe to ſuſtain- the Molding and 
Eaves over it. + 0 7 
Carcaſs, is (as it were) the Skelleton. of an Houſe, 
before it is Lath'd and Plaſtered. 
Cartouſes, Ornamented Corbels. 
Cher Story Window, Windows that have no Tranſum 
in them. | 
Commander, See Numb. 7. Plate 8. K and F 10. 
Coping over, is a ſort of hanging over, but not ſquare: 
to its upright, but Bevelling on its under ſide, till it 
end in an edge. 


| Corbel,. 
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Corbel, A piece of Timber ſet under another piece of 
Timber, to diſcharge its Bearing. | 

Crab, The Engine deſcribed Plate 9. E. and BCD 
ſeveral of its Appurtenances, viz. B CC Snatch-Blocks. 
D Levers. Its Office is to draw heavy Timber to a con- 
ſiderable height. 

Crow, See Plate 8. L. Its Office is to remove hea- 
vy Timber, and therefore for ſtrength is made of 
Iron. 

Crown Poſt, See Plate 11. H. Alſo the Aing-Piece, or 
Foggle-prece. N 


D. 


TN charge, A Brick-wall or a Poſt trim'd up to a 
piece of Timber over charg'd for its Bearing, 
is a Diſcharge to that Bearing. . 

Dormer, Plate 11. QR. 

Double Quarters, See Quarter. 

Draft, The Picture of an intended Building dif- 
cribed on Paper, whereon is laid down the deviſ- 
ed Diviſions and Partitions of every Room in its 
due proportion to the whole Building, See Numb. 7. 
$ 13. U ED 
Drag, A Door is ſaid to Drag when either by its ill 
Hanging on its Hinges, or by the ill Boarding of the 

Room, the bottom edge of the Door rides (in its {weep ) 
upon the Floor. See F 19. [A 
Dragon-beams, are two ſtrong Braces or Struts that 
ſtands under a Breſſummer, meeting in an angle upon the 
ſhoulder of the Aing-piece. In Plate 11, 77 are Dragon 


beams. 1 ; 
Draw knife. deſcribed Plate 8. E and G 5. 

Draw Pins, deſcribed Plate 8. F and F 6. 
Drug, deſcribed Plate 9 E and F 12. 


Enter, 
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Numb. III. 


Nrer, When Tennants are put into Merteſſes, they 
are ſaid to Enter the Morteſſes. 
Enterduce, or Entertiſe, deſcribed Plate 11. CC. 


F. 


Eather-edge, Boards, or Planks, that have one 


: edge thinner than another are called Feather-ædge 
Itutt. | 


Fir-Pole, A ſort of ſtuff cut off of the Fir- tree, ſmall 
and long, commonly from 10 to 16 Foot. They are 


ſometimes uſed in ſleight Buildings, to ſerve inſtead of 


Bauks and Quarters. 

Flyers, are Stairs-made of an Oblong ſquare Figure, 
whoſe fore and backſides are parallel to each other; and 
ſo are their ends: the ſecond of theſe F/yers ſtands par- 
rallel behind the firſt, the third behind the ſecond, and 
ſo are ſaid to fly off from one anther. 

Floor, in Carpentry, it is as well taken for the Fram'd 
work of Timber, as the Boarding over it. 


 Foot-pace, is a part of a pair of Stairs, whereon after 


four or ſix ſteps you arrive to a broad place, where you 
may take two or three paces before you aſcend another 
{tep ; thereby to caſe the legs in aſcending the reſt of 
the ſteps. 

Furrings, The making gocd of the Rafters Feet in the 
Cornice. | 


G. 


Alle, or Gable-end, in Plate 11. II K. 

Gain, The bevelling ſhoulder of a Joyſt, or o- 

thec Stuff: It is uſed for the Lapping of the end of a 
2 Joyſt 


— —ͤ———ẽ—æ — — Eo 
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Joyſt Sc. upon a Trimmer or Girder, and then the 
thickneſs of the ſhoulder is cut into the Trimmer alſo- 
Bevilling upwards, that it may juſt receive that Gain, 
and ſo the Joyſt and Trimmer lie even and level upon 


their ſuperficies. This way of working is uſed in a Floor 
or Hearth. 


Girder, deſcribed plate 10 QQ. 
Ground Plate, deſcribed Plate 11 A. 


Ground Plate, The piece of Ground. a Building is is to 
be erected 22 


H. 


Ang over, See Batter. | 

II As, defcribed Plate 11. EE, They are alſo 
called Fr. ci pal Rafters, and Sleepers.. 

a Pin, deſcribed Plate 8.F. 


— 
* 


Act, deſcribed Plate 8. M. An Engine uſed for 
the removing and commodious placing of great 
Timber. 

Jact- Plane, called fo by Carpenters, but is indeed 
the ſame that Joyners call the Fore-Plane,. See Numb. 
4. S2. and Plate 4. BI. 

Jaums, Door Poſts are fo called: So are the u 
right outer Poſts of a Window frame, See Plate 11. 
a a aa, cc, uu. 

Joggle-piece, See Plate 11. H. 

Foyſts. See Plate 10. aa a a. 


3 Stuff, about 4 or 5 inches ſquare, and of | 
ſeveral Lengths. 
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K. 


Ingapiece, See Jaggle-piece. 
Aeif, See Explanation of Terms in Numb, 6. 
Knee, Apiece of Timber growing angularly,or crook- 
ed, that is, a great Branch ſhooting out near the top 
of the Trunk of the Tree, and is ſo cut that the Trunk 
and the Branch make an angle; as in Plate 11. EL; 


being made out of one piece of ſtuff: it is called a Anee- 


piece, or Knee-Rafter. 
1 


Y Anding-place, is the uppermoſt Step of a pair of 
Stairs, v7. The Floor of the Room you aſcend 
upon. 

Skirts, Projecting of the Eaves. 

Level, See Plate 8. Gand F 7. 

Lever, See Plate 9.D. 

Lintel, In Brick-Buildings Carpenters lay a long 
piece of Timber over the Peers, to Trim with the 
Window-Frame : as well to Bear the thickneſs of the 
Brick-wall aboveit, as to make Bond with the ſides 
of the Walls. | 

Long-Plane, The ſame that Joyners call a Joynter. 
See Numb. 4. B 2. Fs 4. | | 

Luthern, See Dormer. 


M. 


FF Odillon, See Cantelever. 

Molding, Moldings are ſtuck upon the edges 
of ſtuff ro Ornament it: As on Chilmney-pieces, the 
inner edges of Window- frames, Shelves, Sc. See Numb. 


+3 42 


Munnion, 


_ 
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Munnion, the upright Poſt that divide the ſeveral 


Lights in a Window-frame, are called Munnions, Sce 
5 11. 77. 


N 


Itch, The Angle a Gable- end is ſet to, is called the 
Pitch of the Gable- end. 


Planchier, An Ornament to which the Cornice i is 
faſtned. | 

Plate, A piece of Tiather 1 upon which ſome conſider- 
able weight is framed, is called a Plate. Hence Ground- 
Plate, Plate 11. A. Wider Plate, &c. 

Plumt-line, deſcribed Plate 8. HF 8. 

Poſts, See Principal-Poſts. 

Prick=-Pefts, Poſts that are framed into Breſſummers, 
Foal Principal-Poſts, for rhe ſtrengthning of the 

cals. 


Principal-Poſts, The Corner Poſts. of a Carcaſs, See 
Plate x1. B B. 


Profile, The ſame with Ground. Plot. 


Projecture, is a jetting over the upright of a Building; J 
Thus Balconies project into the Street. 

Puncheons, Short pieces of Timber placed under ſome 
conſiderable weight to 5 it. 


Pudlaies, Pieces of Stuff to do the Office of Ha nd- 
Spikes. | 


Purlins, See Plate 1 11. NN. 


N. 


Ewel, the upright poſt that a pair of - Winding- 
ſtairs. are turned about. 


P. 


Q 
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Q. 


Uarters are ſingle and double, Single Quarters 
are Sawen ſtuff, Two Inches thick, and Four 
Inches broad. The Double Quarters are ſawen 

to Four Inches ſquare. | 

Quartering, In the Front of the third Story in Plate 
11. All the Work, except the Principal Poſts, Jaums; 
and Window-frames, wz. The upright Trimming, and 
the Braces is called Quartering. 

Quirk, A piece taken out of any regular Ground- 
plot, or Floor: For example, The whole Ground- 
plot AB CD. in Plate 10. is a regular Ground-plor: 


But if the piece K be taking out of ir, K ſhall be a 
Quirk. 2 


R. 


After, See Plate 11. cc 
. Razl, Rails ſtand over and under Banniſters 
of Balconies, Stair-Caſes, Ec. | 
Raiſer, is a Board ſet on edge under the Foreſide 
of a ſtep. ee. 
Raiſing- piece, Pieces that lie under the Beams upon 
Brick or Timber by the ſide of the Houſe. - 5 
Relliſb, See Projecture. | ds Cd 
Return, Either of the adjoining ſides of the Front: 
of an Houſe, or Ground-plot, is called a Return= 
fide, as in Plate 10. the Front is AB, the Returns 
fides to this Front is A C and BP). | 
Ridge, the meeting of the Rafters on both ſides the. 
Houſe is called the Ridge. my 
 Ripping-Chiſſe!, See Plate 8. D FE 4. 
Roof, The. Covering of a Houſe : But the SR 
| | +2 : ks uit a 
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uſed in Carpentery for the Triming work of the Co- 
vering. 


8 


\Crile, See N umber 6. in Explanation of Terms. 
Shake, Such Stuff as is crackt either with the hear 


che Sun, or the droughth of the wind, is called 
8 Halen Stuff. 

Shingles, Small pieces of wood uſed to cover Houſes 
2 3 of Tiles or Slates. 

- Shreadings, See Plate 11. the lower end of the 
Nen Natters markt rr are called er or 
Furrings. 

_ Sleepers, The ſame Re Purlins. 

' Smnatch-blocks, See Plate 9. BC C. 

Socket=Chiſſel, Deſcribed Plate 8. and 3 

Soils, or Sells, are either Grounds-Se/s deleribed Plate 
Ii. A. or Window-Se/ls, which are the bottom hoes 
of Window Frames. 

Stair-Caſe, The incloſure af A pair of Stairs ; ok 
ther it be with Walls, or with Walls and Railes and 
Banniſters, &c. 
| Stancheons, See Puncheons. 

l Strut, See Dragon-beam. 
a Summer, In Plate 10. PP is a Summer, where i into the 
| Girders are Tennanted. 


| 1 


et dee E x3. 
1% ranſom, The Piece chat is framd a-croſs a double 
t Window. See Plate 1 1. PP. h 
5 rim, When workmen fit a piece into other work, 
iy ſay they Trim in a piece. 
rimmers, See Plate 10. 45h. 


Truſs, 


Numb. III. Houſe⸗Carpentrp. 168 
Truſs, See Aing-piece, or Joggle- piece. 
Tusk, A Bevel ſhoulder, =s to ſtrengthen the 

Tennant of Joyſt, which is let into the Girder. 


V. 
V Alley Rafter, See Back, or Hip-Molding.. 


W. 


Ell hole, See Plate 10. J. ; 


Wall Plate, In Plate 10. A C, B D and NO 
are Vall Plates. | 


Thus much of Carpentry. The next Exerciſes 
will (God Willing) be upon the Art of Turning, Soft 
Wood, Hard Wood, 2 Braſs, Iron &c. With ſeveral: 


Inventions of Oval-work,. Roſe-work, Rake-work, Angulare 
work,. &c. ; 


W 
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MECHANICK EXERCISES: 
1 e oli 


Ihe Doctrine of Handy- Mori. 


» ww _—_— 
—— — ** * 


Applied to the ART of TURNING. 


Of Turning. . 


S by placing one Foot of a pair of Compaſ- 
ſes on a Plane, and moving about the other 
Foot or point,deſcribes on that Plane a Cir- 
cle with the moving point; ſo any Sub- 
ſtance, be it Hood, Fuory, Braſs, &c. pitcht 
ſteddy upon two points (as on an Axis) and moved 
about on that Axis, alſo deſcribes a Circle Concentrick 
to the Axis: And an Edge-Tool ſet ſteddy to that 
part of the outſide of the aforeſaid Subſtance that is near- 
eſt the Axis, will in a Circumvolution of that Sub- 
ſtance, cut off all the parts of Subſtance that lies 

farther off the Axis, and make the outſide of that 
Subſtance alſo Concentrick to the Axis. This is a 
brief Collection, and indeed the whole Summ of 
Turning. _ 

Now, as there is different Matter, or Subſtance, to 

be Zurned, ſo there is alſo different Ways, and diffe- 
rent Tools to be uſed in Zurning each different Matter. 


WY 735 
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The diflerent Matters are St Wood, Hard Wood, 
Ivory, Braſs, Tron, &c. each of which (when I have 


deſcribed the Turners Tools for Soft Wood ) [ ſhall 
diſcourſe upon. But, 


oY . * the ks 


— 


HE E is . in e 12. 10 This 
Machine is ſo vulgarly known, that though it 
cannot be deſcribed in Draft, ſo as all its parts ſhall 
appear at one ſingle. View, yet enough of it to give 


you the Names of its ſeveral Members, and their 
Uſes are repreſented : vi. 


a aaa The Legs or Stilen. 
. 6 6 The Cheeks or Sides. 
cc The _ | 
4 The Screw. un le 5 6%! & 
„„ to 271119, 5 22 W— 
e The Reft. © 
f The Handle of the Screw. 


g The Tennants of the Puppets. 
The Wedge. 


2 The Treddle. 
The Croſ5-Treddle. 

The Pole. | 

m The String. 

1 The Horn. 


I x. Of the Legs, or Stiles. 


2 HE Legs, or Stiles, are commonly about two 
Foot Fj) ren Inches high, and are ſet per- 
pendicularly upright; having each of them a Tennant 
on its upperend, of the thickneſs the two Ceets are 

ro 


_—_— 


Numb. III. Turning. 173 
to ſtand aſſunder: And on either ſide the Shoulder 
of theſe two Tennants, is laid one of the Cheeks cloſe 
to the ſides of the Tennants, and fo pinned cloſe to 
the Jennant, as was taught Namb. 5. F. 17. But a 
ſteddier and more ſecure way, is to have a ſtrong Iron 
Serew made with a fquare Shank near the Head, 
that when it enters into a ſquare hole made fit to it 
in tlie hithermoſt Cee, it may nor twiſt about, but 
by the Turning about of an Iron Nut, upon the 
fore- end of the Screw, the Nut ſhall draw the two 
Cheeks cloſe to the two ſides of the Tenmants, or the 
upper ends of the Legs. 


I 2. Of zhe Cheeks. 


S I told you, the Legs are to be ſet up direct- 
ly perpendicular, ſo the Cheeks are to be faſt- 
ned directly Horizontally upon them: And the Legs 
and Cheeks are to be faſtned with Braces to the Floor, 
and other parts of the Room the Lathe ſtands in, ac- 
cording to the convenience of the Room for faſt- 
ning, that the whole Lathe may ftand as ſteddy and 
ſolid as may be. For if with Turning large Work 
the ſtrength of the Tread ſhould make the Lathe 
tremble, you will not be able to make true and neat 
Work ; but the Tool will job into ſofter parts of 
the Stuff, and fly off where a Knot or other harder 
parts of the Stuff comes to the Tool. 


q 3. Of the Puppets. 


T He Puppets are ſquare pieces of Wood, of a 
E Subſtance convenient to the light or heavy 
work they intend to Turn: And Turners will rather 

Aaz have 
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have their Puppets too ſtrong than too weak; be- 
Cauſe, though the Puppets be very ſtrong, yet they 
can turn light work with them; whereas if they be 
weak they cannot turn Heavy work with them: For 
the weight of heavy unequal tempered Stuff running 
about, will be apt both to ſhake the Puppets, and looſen 


the ſmall hole of the Wedge in the Tennant; by either 


of which Inconveniencies the Work in the Lathe may 
tremble, as aforeſaid. g | 


And though no ſize for the height of the Pup- 


pets can be well aſſerted, becauſe of the ſeveral Di- 


ameters of Work to be urned, yet Workmen ge- 
nerally covet to have their Puppets as ſhort as they 


well can, to bear their Work off the Cheeks of the 


Lathe, becauſe theſe Puppets ſtand in the firmer, and 
are leſs ſubject to looſen. But then, if the Diame- 
ters of the work be large, the Puppets may be too 
mort to Turn that work in: For the Pzkes of the 
Puppets muſt ſtand ſomewhat more than half the Di- 
ameter of the Work above the ſuperficies of the Cheeks. 
Therefore Turners have commonly two or three pair 
of Puppets to fit one Lathe, and always ſtrive to uſe 
the ſhorteſt they can to ferve their Work, unleſs. the 
ſhortneſs of the Leggs of the Lathe, makes the work fall 
too low for the pitch of the Workman that is to work 
at the Lathe. Therefore in the making of the La- e 
the height of the Legs with relation to the intended 


Work, and height of the Workman, are to be well 


conſidered. HH .03 ene 243 30 27729 

At the lower end of theſe Puppets are made two 
Tennants, of ſuch a thickneſs, that they may eaſily 
ſlide in the Groove between the two Cheeks, and ſo 
long, that a Morteſs through it of the length of the 
Cheeps depth, and a ſufficient: ftrength of Wood below 
it may be contained. Into this Morteſs is fitted a 
v78 | J Tapering- 


Numb. III. 6 Turning. „ 
Tapering-· Hedge, ſomewhar leſs at the fore end, and 
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bigger at the hinder end than the Morteſs, that as it is If 
forced into the Morteſ with a Mallet, or a Maul, it ma . 
draw the bottom Shoulder of the Puppet cloſe and firmly 14 
down upon the Cheeks, that they may neither joggle or 1 5 
tremble in working. | | 1 
| IU 
J 4. Of the Horn. | — 14 | 
| 1 
Pon the Right Hand Puppet on the out ſide 10 5 
| near the top of it, is hung the Tip-end of an - 1:8 
Horn with its Tip downwards, to hold Oyl in, and N iv 
ought to have a Wooden round Cover to fit into it, - 
that neither Chips or Dirt get in to ſpoil the Oyl; <4 
and in the handle of the Cover ſhould be fitted a l 
wooden Butten, which may ſerve for an Handle to 799 
the Cover: And through this Butten ſhould be faſt- 1 
ned an Iron Wyer to reach almoſt to the bottom of + 2 
the Horn: This Wyer ſtands always in the Oyl, that a8 
ſo oft as the Workman has occaſion to oyl the Cen- W1 
ters of the Work, to make his work ſlip about the IM 
eaſier, he takes the wooden Cover by the Button, . 
Wyer and all, and with the end of the Wyer, Oyls N 
his Center-holes, and pops his Wyer and Cover again 1 
into the Hern againſt he has occaſion to uſd the next My 
J 5. Of the Pikes aud Screw 11 
Ear the upper end of one of theſe Puppets is faſt- : EF 
ned a ſtrong Iron Pike, but its point is made N 
of tempered Steel: and near the upper end of the 4 
other Puppet is fitted an Iron Screw quite through a Þ | | 
Nut in the Puppet, whoſe point is alſo made of Tem- 'F 4/0 
per'd Steel. This Iron Pite in one Puppet, and the 1 
: Screw | 1 
| | . 
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Screw in the other Puppet are ſo fitted into the Pup- 
pets, that their Shanks lie in a ſtraight Line with one 
another, and both their points lie alſo in that ſtraight 
Line pointing to one another: And in the Head of 
the Iron Screw is a Hole where - into is fitted an Iron 
Handle about ſeven or eight Inches long, with a 
round Anob at each end of it that it flip not through 
the hole in the Head. This Iron Handle is to turn about 
the Screw forward or backward as your purpoſe ſhall 
require. | . | 5107 OO 

Upon the points of this Screw and Pike the Centers of 
the Work are pitcht, and afterwards ſcrewed with the 
Screw hard, and ſo far into the Stuff, that it may not 
ſlip off the points in working, eſpecially if it be ſoft Wood, 
and the work large and heavy. 3 
Alſo, near the upper end of theſe Puppets, upon that 
ſide the Workman ſtands when he works, the Wood of 
the Puppets is wrought away to ſquare flat ſnoulders 
ſomewhat below the Pikes, that the Ret may (if 
occaſion be) lie near the Pikes, and bear ſteddy upon 
the Shoulders. = 3 


46. Of the Reſt. 


"PHE Reh is a ſquare piece of Stuff about an Inch, or 
an Inch and half thick, and two Inches, or two- 
and an half broad, and ſomewhat longer than the diſtance 
between the Puppets. Its Office is to reſt the Tool upon, 
| oy it may lie in a {teddy poſition while the Workman 


17. 
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POE J 7. Of the Side-Reſt. 


IU beſides this Ref, Turnners have another Ref?, 

called the Side-Reſt. This they uſe when they 
7arn the flats ſides of Boards; becauſe the flat ſides 
of Boards ſtanding athwart the. Pikes, and this Reſt 
ſtanding alfo athwart the Pikes, they can the more 
conveniently reſt their Tool upon it. It is marked 
ein plate 13, and is in the Plate disjunct from the 
Lathe; as well becauſe it and the Common Reſt can- 
not both together be expreſt in Picture, as alfo be- 


cauſe it is made to take off and put on as occaſion 


requires. 5 

The Reft is marked a, and is a piece of an Oaken 
plank, or Elm plank, about two Inches thick, and 
ſtands ſo high above the Cheeks of the Lathe as the 
points of the Pikes do, or ſometimes a little higher: 
Its Breadth is about a Foot, or more, or leſs, as the 
Work requires, or the Workman fancies. The Bot- 


tom of it is firmly nailed to one fide of a Quarter of 


Oak, or Elm, of about three Inches ſquare, and two. 
Foot, or two Foot and an half long, cloſe to one 
end, as you ſee in rhe Figure at 5, fo as the Ref? 
ſtand upright to the piece of Quarter. This piece 
of Quartet is as a Tennant to ſlide into a ſquare Iron 
Collar marked e; This ſquare Iron Collar is made ſo 


long as to reach through the depth of the Cheeks of 


the Lathe, and to receive the Quarter, or Tennant 
thruſt through it above the Cheeks, and a Wedge un- 
der the Cheeks marked d, which Wedge (when tiff 
knock d up) draws the Tennant ſtrong and firmly 
down to the Cheeks, and conſequently keeps the Side- 
reſt ſteddy on any part of the Cheeks, according as you 


ſlide the Co/ar forwards or backwards towards either 


e, 
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1 4 ; * Numb. III. 
Pie, or as you thruſt the Reſt nearer or farther to and 
from the Pikes, © 

Some Turners for ſome Work, inſtead of a plank 
for this Reſt, faſten to one end of the Quarter or Ten- 
ant, à long Iron with a round Cilindrick Socke? 
in it, as at the Figure marked f in P.ate 13, 4 is the 
Secket of about an Inch, or an Inch and an half Di- 
ameter, to reach within two or three Inches as high 
as the. Pikes, and into this Socket they put a long 
round Iron Shark, as in Figure g of the fame Plate, 
a is the Shank, and at the top of this Shank is made 
the Reft, - marked 5. This Shank (I fay) ſlips eaſi- 
ly into the Sockez, that it may be raiſed, or let down, 
as occaſion requires, and by the help of a Screw 
through the Socket at e, may be faſtned at that 
length. 

The Reſt, (by reaſon of its Round Shank Yn may be 
alſo turned with its upper edge more or leſs oblique or 
athwart the Work, or elle parallel to the Work, accord- 
ing as the purpoſe may require. 

Near one end of the Reſt is fitted and faſtned a piece 
of Wood about an Inch ſquare, and ten or twelve 
Inches long: This piece of wood is fitted ſtiff into a 
ſquare Hole or Morteſs made in the Puppet, a little a- 
boye the Shoulder for the Reſt, to ſet the Reſt to any 
diſtance from the Pikes; which, with the ends of wood- 
en Screws entred into wooden Nuts on the further ſide of 
the Puppet, and coming through againſt the Ye, keeps 


the Re from being thruſt nearer to the work when 
the Workmad i is working. 


48. Of 
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J 8. Of the Treddle and Croſs-Treddle. 


M Bout the middle between the ends, is placed a 
wooden 7reddle about two Inches and an half 
broad, an Inch thick, and three Foot long, and ſome- 
times three and an half, to four Foot long. The 
hinder end of it is faſtned to the Fioor, with a piece 
of Leather ( ſometimes a piece of the Upper-leather of 
an old Shoe, which piece of Leather is nailed to the 
under-ſide of the hinder end of the Tredale, ſo as to leave 
Leather enough beyond the end of the Tredale to nail 
down upon the Floor; which 7reddle being thus nailed 
down, will move upwards, as the Spring of the Pole 
draws up the String; the String being allo faſtned to the 
fore- end of the Treddle. | 

The hinder end of the 7reddle is nailed down about 
à Foot, or a Foot and an half behind the Lathe, and 
about the middle between both the Legs, fo that the 
fore-end of the Tredale reaches beyond the fore-ſide 
of the Lathe, about a Foot and an half, or two Foot. 
And note, that the farther the Fore-end of the 7red- 
ale reaches out beyond the Fore- ſide of the Lathe, the 
greater will the {weep of the Fore-end of the 7reddle 
be, and conſequently it will draw the more. Strin 
down; and the more String comes down at one 7; . 
the more Revolutions of the Work is made at one Tread, 
and therefore it makes the greater riddance of the 
Work. 

But then again, if the Fore-end of the 7reddle 
reach too far before the Fore- ſide of the Lathe, it 
may draw the end of the Pole ſo low as to breał it: 
and it will alſo be the harder to Tread down, becauſe 
the power commanding (which is the weight of the 


Zread) lies ſo far from the weight to be commanded, 
B b which 
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which is the ſtrength of the Pole, augmented by the 
diſtance that the end of the 7redd/e hath from the 
Work in the Lathe; ſo that you may ſee, that the 
nearer the Fore-end of the 7redd!e lies to the Per- 
pendicular of the Work in the Larhe, the eaſier the 
Tread will be: And ſome Turners that Turn altoge- 
ther Small Work, have the Fore-end of the 7reddle 
placed juſt under their work; ſo that their Sin 

works between the Cheeks of the Lathe; But then 
the Sweep of the Tredale being ſo ſmall, the Pole 
draws up but a ſmall length of String, and conſequent- 
ly makes the fewer Revolutions of the Work in one 
Tread, which hinders the riddance of the Work : un- 
leſs with every Spring of the Pole, they ſhould lift 
their Treading Leg ſo high, as to tire it quickly with 
binging it down again, afterit is. raiſed to ſo uncommo- 

dious a poſition. 5 ' TY 

This Zredle hath a ſquare Notch in the middle of the 
further end, about an Inch and an half wide, and two 
Inches long, that the end of the String may be wound ei- 
ther off or on the Wood on either fide the Notch, to 
lengthen or ſhorten the String, as the different Diameters 
of the Work ſhall require. 

About the middle of the Tredale is fixed a round 
Iron Pin about half an Inch in Diameter; fo as to 
Kand upright about an Inch and an half, or two In- 
ches long above the Tredile. And under the Cheeks 
&$ alſo fixed down the Cro/5-7reddle, which is ſuch an- 
other piece of Wood as the 7reddle is, but longer or 
ſhorter, according to the length of the Lathe : And 
in the middle of the Breadth of the Cro/5-Zreddle, is 
made ſeveral holes all a-row to receive the Iron Pin 
fer upright in the Tredale. Theſe holes are common- 
I boared about two or three Inches aſſunder, that the 

Fin or the Treddle may be put into any one of them, 


according 


according as the String is to be placed nearer to or fur- 
ther off either end of the Lathe. 


© 9. Of the Pole. | 
| HE Pole is commonly made of a Fir-pole, and 


is longer or ſhorter, or bigger or ſmaller, ac- 
cording to the weight of the Work the Workman 
deſigns to Turn: For the thicker the Pole is, the har- 
der muſt the Tread be to bring it down; and for this 
reaſon, if the Pole prove too ſtrong for their common or 
continued Work, they will weaken it by cutting away 
(with a Draw-knife, deſcribed Numb. 7. Plate 8. E, 
and F 5. ) part of the ſubſtance off the upper and under 
ſides of the Pole. | | | 
The thick end of this Pole is nailed (or indeed ra- 
ther pinned ) up to ſome Girder, or other Timber in the 
. Ceiling of the Room, with one ſingle Nail, or a Pin, 
that the Pole may move upon, that Nail, or Pin, as on 
a Center, and its thin end paſs from one Puppet to the 
other, as the Work may require. And at about a Foot 
diſtance or more, is alſo nailed up to ſome Joyſts, or o- 
ther Timbers of the Ceiling, two Cheeks of a convenient 
ſtrength, and at the lower end of theſe two Cheeks is 
nailed a Quarter or Batten to bear the Pole, though the 
weight of a 7 read be added to it, as you may ſee at 1 
in Plate 12. | 


T x0. Of the Side-Reſt. 


Ut it ſometimes happens that the Ceiling of the 
 Work-room is not high enough for the Pole to 
play upwards and downwards; Therefore. in ſuch 
caſe, they place the thin end of the Pole at fome con- 
ſiderable diſtance off the * either before or behind 
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it, and fo make the Spring of the Pole Horizantal towards 
the Lathe, conveying and guiding the String from the Pole 
to the Work by throwing it over a Rowler, moving on 
two Iron Center-pins faſtned at both ends, and placed 
parallel to the Cheeks of the Lathe, above the Work as 
high as they can; and thus every Tread draws the Ron- 
ler about: But ſhould the Rowler not move about upon 
theſe Iron Pins, the String every Tread would both cut 


a Groovein the Ruler, and fret it ſelf more or leſs upon 
the Rowler. | | 


sf xx. Of the Bow. 


9 


Ome Turners that work light Work, ſuch as Cane- 
Heads, Ink-horns, &c. for which they need ſcarce 
remove the Puppets off their Lathe, uſe a Common Bow, 
ſuch as Archers uſe. The middle of this Bow they faſten 
over Head, with its String Horizontally downwards, 
and in the middle of that String they faſten another String 
perpendicularly downwards, whoſe other end they faſten 


to the Treddle, and the String wound round their Work 
brings it abour. 


E x2. Of the Great Wheel. 


Ut when Turners work Heavy Work, ſuch as the 

Pole and Tread will not command, they uſe the 
Great Wheel, This Wheel is ſo commonly known, that 
I ſhall need give you no other deſcription of it than 
the Figure it ſelf, which you may ſee in Plate 14. a. 
It is turned about with one, and ſometimes with two 
Iron Handles, according as the weight of the Work may 

require. 3 5 
Its String hath both its ends ſtrong and neatly faſt- 
ned together, not with a Knot, but lapt over one 
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another about three Inches in length, and ſo is firmly 
whipt about with ſmall Gur, that it may the eaſier 
paſs over the narrow Greove in the edge of the Row- 
ler. This String is laid in the Groove made on the 
edge of the Wheel, and alſo in the Groove of the 
Work. But before it is laid upon both, one part of 
the String is lapt over and croſſes the other, and the 
String receives the Form of a Figure of 8 (only one of 
its Bows or Circles becomes no bigger than the Groove 
in the Work, and the other as big as the Groove in the 
Wheel.) 

Then the whole Frame wherein the Wheel is fixed is 
removed farther off the Lathe, that the String may draw 
tight upon the Work. ICY 

The reaſon why the String thus croſſes it ſelf, is, be- 

cauſe it will touch and gird more upon the Groove of the 
Work, and conſequently (as was ſaid before © 14.) 
will the better command the Work about. | 


The manner of Turning this Wheel, is as the manner 
of Turning other Wheels with Handles. 

Beſides the commanding Heavy Work about, the 
Wheel rids Work faſter off than the Pole can do: be- 
cauſe the ſpringing up of the Pole makes an intermiſſion 

in the running about of the Work, but with rhe Veel 
the Work runs always the ſame way; ſo that the Tool 
need never be off it, unleſs it be to examine the Work 
as it is doing. 


When the Wheel is uſed, its Edge ſtands athwart the 
Cheeks of the Lathe. | 852 


113507 


— — 
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Ar 3. Of the Treddle-Wheel. 


Nis is a heel made ofa round Board of about 
two Foot and an half Diameter, conveniently to 
and under the Cheeks of the Lathe. Ir allo hath a 
Groove on its Edge for the String to run in; it hath an 
Iron Axis with a Crook or Crunch at one end: And on 
this Crook is ſlipt the Nooſe of a Leather Thong, which 
having its other end faſtned to a Tredale, does, by keep- 
ing exact time in 7reads, carry it ſwiftly about without 
intermilſlion. 
But the length of the Thong muſt be fo fitted, that 
when the H heel ſtands ſtill, and the Crook at the end 
- of the Axis hangs downwards, the end of the Tredale 
to which the Thong is faſtned may hang about two or 
three Inches off the Ground: For then, giving the 
IWheel a ſmall turn with the Hand, till the Crook riſes 
to the higheſt, and paſſes a little beyond it; if juſt then 
(I fay) the Workman gives a quick Tread tpon the 
Tredale to bring the Crook down again with a jerk, that 
Tread wall ſet it in a motion for ſeveral revolutions ; 
and then if he obſerves to make his next Tread juſt when 
the Crook comes about again to the ſame poſition, it 
will continue the motion, and cauſe of the motion, and 
and keep the Whee! always running the ſame way, if he 
punctually times his 7reads. 
The Tredale Wheel is uſed for ſmall work only, as 
not having ſtrength enough to carry heavy Work a- 
bout, ſuch as Cane-Heads, Small Boxes, &c. and it is fit- 
ted below the Cheeks between the Puppets, as the Bow is 
above. | | 
Beſides theſe Inventions to carry about the Work 

in the Lathe, there are many more; as with a great 
Lon Wheel, having Teeth on its edge, which Teerh 


arc 


[4 


are to fall into an Iron Nat upon an Iron Axis, pitcht 
upon the Pikes ofthe Puppets of the Lathe, or fitted into 
Collars, &c. 

Alſo, for very Heavy Work, as Guns, Great Mor- 
tars, &c. N Veels turn'd with Wind, Water, or Horſes, to 


carry the Work about. Of which more in their proper 
places. : 


T 14. Of the String. 


rable Bundle of String, That as a Mandrel re- 
quires to be bigger than ordinary, or the Work heavier, 
they may unwind ſo much of the String as will compaſs 
the Mandrel twice, or (if the Work be heavy) thrice; 

the eaſier to carry it about. 5 | 
This String is made of the Guts of Beaſts (moſt 
commonly of Sheep, and ſpun round of ſeveral thick- 
neſſes, of which the Workman chuſes ſuch ſizes as 
are apteſt for is Work; for large and heavy Work, 
very thick, but for ſmall and light work, thin: And 
there are ſeveral reaſons for his Choice; for a thin String 
will be too weak for heavy Work; but if it were not too 
weak for heavy work, it would be apt to mark ſoft wood 
more than a thick Siu would, when they are forc'd 
to ſhift the Sig, and let it run upon the Work. Be- 
ſides, a thin String (though it were ſtrong: enough ) 
would not ſo well bring heavy Work about; becauſe 
being ſmall, but little of the String touches the wood 
to command it, unleſs they wind it the oftner about 
the Work, which both takes up time, and hazards the 
breaking of the String, by the fretting of the ſeveral 

twiſts againſt one another. 

Now a thick Sing is uncommodious for ſmall work; 
becauſe having a ſtrength and ſtubbornneſs N 
; > 
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Pon the thin end of the Pole is wound a conſide- 
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able to its ſize, it will not comply cloſely to a piece of 

Work of ſmall Diameter, but will be apt to ſlip about 
it, unleſs both Pole and Tread be very ſtrong; and 
then, if the Center-holes be not very deep, and the 
Pikes fill them not very tight, and the Puppets allo not 
very well fixt, the Strength of the Srring will alter the 


Center holes; eſpecially; when the work is upon ſoft 


Wood, or elſe it will eadanger the breaking the Work 


in its weakeſt place. 


J r5. Of the Seat. 


Arallel to the Cheeks on the inſide the Lathe is fits 
ted a Seat, about two and an half Inches ſquare, 
and the whole length of the Lathe; having an Iron 
Pin faſtned on either end the underſide of it: It lies 
upon two Bearers of wood, that are faſtned athwart 
the outer ſides the Legs, (or elſe to ſer it higher) the 
outer ends of the Cheeks, according to the height of the 
perſon that works at the Lathe. Theſe Bearers reach in 
length ſo far inwards, as that they may be capable 
to bear the Seat ſo far off from the Lathe, as in the Di- 
ameter of the Work they intend to Turn in the 


Latbe, and alſo the bulk of the Workman that 


ſtands between the Lathe and it, may be contain- 

It is not called a Seat becauſe it is ſo; but becauſe 
the Workman places the upper part of his Buttocks 
aganiſt it, that he may ſtand the ſteddier to his 
bac 4 and conſequently guide his Foot the firmer and 
exacter. | ; 


The 


- Nunb. Xl. Turning. b | 


The two Bearers have ſeveral Holes made in them, 
from within ſixteen Inches off the Lathe, to the ends 
of them, that the Iron Pins faſtned in the ends of the 
Seat, may be removed nearer or farther off the La'he, 
according to the greatneſs or ſmallneſs of the Diameter 
of their Work. 

Having thus deſcribed the parts of a Common Lathe, 
I ſhall now follow with their other Tools allo. 


SF II. Of Gouges. 


Ouges are marked BB in Plate 15. They do the 
Office of Fore-Plains in Foynery, and the Jack- 
Plans in Carpentry, and ſerve only to take off the Ir- 
regularities the Hatchet, or ſometimes the Draw-knife 
leaves,after the work is hewed or drawn pretty near a 
Round with either of them: And therefore as the Fore- 
plain is made with a Corner-edge, only to take off the 
Irregularities of a Board, ſo the Gouge that it may alſo 
take off the Irregularities or Extuberancies that lie far- 
theſt from the Ax of the Work, and alſo frame pretty 
near the hollow Moldings required in the Work, pre- 
cede the Smoothing-Chiſſels. And that the Gorge may 
the more commodiouſly and effectually do it, the Blade 
of this Tool is formed about half round to an edge. 
and the two extream ends of this half round a little 
ſloped off towards the middle of it, that a ſmall part 
about the middle may the eaſier cut off the prominen- 
cies that are not concentrick to the 4x3, and ſo bring 
the Work into a Method of Formation. 

The hollow edge is ground upon the Corner ct a 
Grind-ſtone, which in ſhort time wears the out- ſide of 
that Corner to comply and form with the hollow of the 
Gouge. It is afterwards Set upon a round HE -en, 
that fits the hollow of the edge, or is ſomewhat lets. 

| Cc | Bur 
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But they do not Set their Couges or Chiſſels as (I told 
You in Numb. 4. Gro.) the Joyners do; for Turners 
Tools being ſomewhat unweldy, by reaſon of their ſize, 


and long Handles, they lay the Blaze of the Gorge with 


irs convex ſide upon the Reſt of the Lathe; and fo 


with the Wher-ftone in their right hand they rub upon 


the Bafil the Grindeſtone made, and as they rub, they 


often turn another part of the hollow of the edge to. 


car upon the round of the Whetſtone, till they ave 
with the Nhe toſtone taken off the roughneſs of the Grind. 


one. 


Of theſe Gouges there are ſeveral ſizes, viz. from 2 


quarter of anInch, to an whole Inch and ſometimes, for 


very large Work, two. Inches over. Fw 
The Handles to theſe Gouges (and indeed to all other 
Turning Tools) are not made as the Handles of Foyners 
or Carpenters Tools are, but tapering towards the end, 
and ſo long that the Handle may reach (when they 


uſe it) under the Arm-pit of the Workman, that he 


may have more ſtay and ſteddy management of the 


Numb. XI. Turning. 


MECHANICK EXERCISES: 


OR. 
The Doctrine of HandyWorks. 


A IS 0 . » * — 


— Las a. a. kind * 
- 
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Applied to the AR T of u RNING. 


IL Of Flat Chiſſels. 


HE Flat Chiſſels are nigrked CCin Plate 15. 


| Theſe do the Office of Smoothing Plains in Foy 


ing and Carpentry : for coming after the Gouges y 
cut off the prominent Riſings that the Gonges leave above 
the hollow. | 3 

The edges of theſe Flat Chiſſels are not ground to 
ſuch, a Ba, as the Joyners Chiſſelt are, which are made 
on one of the Flat ſides of the Chiſſels; But are Bail d 
away on both the flat ſides; ſo that the edge lies be- 
tween both the ſides in the middle of the Tool: And 
therefore either ſides of the Tool may indifferently be 
applied to the Work; which could not well be, ſhould 
the edge lie on one of the ſides of the Zool. Becauſe, 
if they ſhould apply the Baſl {ide of the Tool to the 
Work, the thickneſs of the Ba would bear the edge 
of the Tool off: And ſhould they apply: that ſide 
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Turning. N 
the Tool the edge lies one to the Work. the ſwift com- 
ing about of the Work would (where a ſmall irregu- 
latity of Stuff ſhould happen) draw or job the ſuddain 


edge into the Stuff, and ſo dawk it; which if the Stuff 


be already ſmall enough, would now be too ſmall; 
becauſe in Turnings, all Irregularities muſt bz wrought 
{ſmooth down. 1 

Of thoſe. Flat Chifels there are ſeveral ſizes, viz. 
from a quarter of an Inch, one Inch, two Inches, to 
three Inches broad, according to the largneſs of the 
(0. 2 ͥ ;» 

Theſe are Set with the Hhet-ſtone as the Gouges are, 

only they often turn the Govges upon the round ſide, 
becauſe they would ſmoothen all the hollow edge; 
but theſe are laid flat upon the Ref, and wich a flat 


Whet-ftone rubbed on the Baſil, as the Couge was with 
the Round. 


$ IV. Of Hooks. 


He Hool is marked D in Plate 15. As the Gouge 

is uſed when the Work lies before the Work- 

man, 22. parallel to its Axis, and cuts right forwards, 
ſo the Hoof is uſed when the Work ſtands on the 
right or left ſide the Workman, as the flat ſides of 
Boards to be Turned do; and therefore this work 
may be ſaid to lie athwart its Axis: and the /ookt 
is made ſo as to cut on the right or left ſide a Board, 
and to take off the extuberances from the plain of the 
Board. But though this Tool does the Office of a 
Gouge, yer it is more difficult for a Workman to uſe 
than a Gouge; becauſe it is made thinner and flender- 
er than a Gouge, that its Edge cutting at a greater 
Bearing from the Re/?, may the eaſier come at the 
Stuff at works upon, and the farther the Edge that 


cuts 


iu. At LS ae 
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cuts lies from the Re, the more difficult it is for a 


Workman to guide it; berauſe it is then more ſubject 
to tremble; eſpecially ſince ( as aforeſaid) the Edge 
of the /7cok is and mult be thinner than the Edge of the 
Gouge. 
| Theſe Tools, as alſo the Gouges, and Flat-Chiſſels, 
are all about ten or twelve Inches long without the 
Handles. | | 
The ZZooks when they want ſharpening cannot be 
ground as the Gouges and Chiſſe/s are; but they muſt be 


firſt ſoftned in the Fire and turned ſtraight, and 


then brought to an Edge, and by heating again red 
hot turned into its form: Then muſt it be hardned 
and tempered as you were taught Numb. 3. fol. 57, 
58. Yet do not Workman proceed thus with their 
Hoof every time it grows bluntiſh, but only when 
the Edge is either by long uſe, or bad Temper, grown 
ſo thick, that this following way will not help them: 
For they Whet the outer Edge with a Ihe?/toze as they 
do other Tools. But becauſe they cannot come at 
the inner Edge of the Hool, with a Hhetſtone, unleſs 
the Hoof be very wide, and the Vher/fore very thin, 
they make uſe of a piece of Temper'd Steel, as ſome- 
times the thin ſide of a (Hel, or the back of a Knife, 
and ſo with the Edge of the Square, ſcrape along the 
hollow Edge of the Zoot, and force the Edge as 
much to the outſide of the Hoof as they can. Thus 
Butchers wear at their Girdles ſmall round Rods of 
Steel well Tempered and poliſht, that they may with 
quick diſpatch whet their Knives upon it, by forcing 
the Edge forwards upon the Blade, or preſſing down 
the Shoulder that hinders the Edge Entrance: For their 
Steels being ſo well poliſhr, cannot properly be ſaid to 
to wear away any part of the Shoulder that ſhould hinder 
the Edge from Talia its Office. 
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$ V. Of Grooving Hooks, and Grooving Tools. 


He Grooving Heck is marked E in Plate 15, and 

hath its Tooth of different forms, according to 

the Faſhion of the Groove to be made on the Plain of 

the Board; For ſometimes its Tooth hath a Flat Edge, 

ſometimes a round Edge, ſometimes a point only, and 
ſometimes two points, or other Forms as aforeſaid. 

Its whole Blade is made much ftronger than the Gouge 

and Chiſſels, and hath the ſides of its Edge more obruſe 


to make it the ſtronger. 


The Flat Tools work the Boards Flat either to the 
Plain of the Board, or to a Flat Groove in the 


Board. 


1 bar Round Edge cuts an half- round hollow in the 
oard. 

The Point cuts a fine Hollow Circle or Swage in the 
Flar of the Board ; and being made Triangular, hath 
three Edges. each of which cuts the Ridges ſmocth 
down that the Hoof left upon the Board. : 

The Two-Point Grooving-Hook cuts two fine hollow 
Circles or Swages on the Plain of the Board. 

The Grooving-Hooks do not work as the Hooks do; 


For the Hooks cut the Wood; but theſe do but in- 


deed ſcrape off the Extuberancies, or fret into the 
Wood, and therefore they are very ſeldom uſed to 
Soft Wood, becaufe its being looſe, will not endure 
fcraping without leaving a roughneſs upon the Work; 
_ Hard Wood, or Ivory, (for the Rea on converted) 
* 


9 VI. - 


$ VI. Of Mandrels. And I 1. Of Flat Mandrels. 


Andrels are marked Fi. F2. F 3. F 4. in Plate 
15. There are different Sorts of Mandrels, and 


the ſizes of them allo different, according to the ſizes of 


the Work. 
1. Broad Flat Mandrels marked F x. in Plate 15. 
with three or more little Iron Pegs, or Points, near the 
Verge of its Flat: And theſe are uſed for the Turnin 
Flat Boards upon. For the backſide of a Board place 
Flat upon it, will when ſcrewed up tight between the 
Pikes, by help of the Iron Pegs, remain in its place and 
poſition, whilſt the Flat fide of the Work is working 
upon. | 
"Behind the Backſide of this Mandrel (and indeed 
all other Mandrels) is fitted a long Shank, or Rowler, 
for the String to be wound about while the Work 
is Turning, This Rowler muſt be ſo large in Diame- 
ter, that the String wound about it may command 
the Work about. If che Work be large and heavy, 
the Row/er muſt be bigger than if the Work be light; 
for elſe the String will not command it about: Bur if 
the Diameter of the Rowler be ſmaller, the Work comes 
ſo much ſwifter about. The Row/er muſt alſo be ſo long 


between its Shoalers, that it may conveniently contain 


ſo many Diameters of the String as ſhall be neceſſary to 


wind about it. | 
This whole Mandrel is marked F 1. in Plate 15. & 


The Round Flat, or Face, of the Mandrel. V The Row- 
fer. cc The Shoulders of the Rowler. 4 d d The 


Pegs. 
D d 2 T2 
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T 2. Of Pin-Mandrels. 
2. N /{ Andres are made with a long Wooden Shanks 
to fit ſtiff into a round hole that is made in 
the Work that is to be Turned. This Mandrel is cal- 
led a Shank, or Pin-Mandrel, and is marked F 2. in 
Plate 15. And if the hole the Sant is to fit into be 
very ſmall, and the Work to be faſtned on it pretty 
heavy; then Turners faſten a round Iron Shak, or Pin, 
of the ſize of the Hole it is to be fitted into, and faſten 
their Work upon it, Theſe Mandrels with Iron Shanks 
are uſed by Turners that Turn Bobbins, or ſach like 
Work: Becaufe a Wooden Shank to fit the ſmall Hole 


though the Work would not be ſtrong enough to carry 
the Work about. | 


J 3. Of Hollow-Mandrels. 


35 Here is another ſort of Mandrels called Hol- 
low Mandrels, deſcribed F 3. Plate 15. It is 

both a Hollom-Mandrel, and alſo uſed to Turn Hollow 
Work in it. This Mandrel hath but one Center-hole 
belonging to it, viz, at the Row/er End, or Neck; 
but it hath a Sant, which ſupplies the Office of 
another Center-hole, a the Hollow, J the Shank, or 
Neck. The Hollow is made fo wide, that the Work 
intended to be Turned Hollow in it may fit very ſtiff 
into it, and ſo deep that it may contain the intended 
Work. 5 3 
When it is uſed, it is pitcht upon the Center at the 
farther end of the Row/er, and hach its Shaxk put in- 
to one of the Holes of the Join-Coller deſcribed in 
Plate 13. fig. G. that will beſt fit it: which Hole ſtand- 
ing directly againſt the Pike in the hinder Puppet, and 
recelv- 


Numb, XI. Turning. 
receiving the Shank into it, guides the Mandrel about, 
as if it were pitch upon two Centers : And the Work 
being forced {tiff into the Hollow of this Mandrel, will 
be carried about with it, expoſing the Fore- ſide of the 
work bare and free from the Joynt-Coller, and not im- 
peded by Spikes from coming at the work : So that with 
the Hoof, Grooving-HZock, Gouge, or Flat-Chiſſel, accord- 
ing as your work requires, you may come at it to Turn 
your intended Form. 

Hollow Mandrels are alſo uſed in Collers that open 
not with a 7%; but then the Spindle is made of Iron, 
and hath a Screw juſt at its end, upon which is ſcrewed 
a Block with an hollow in it, made fit to receive the 
work ſtiff into it. 


J 4. Of the Screw-Mandrel. 


4. Nother ſort of Mandrel is called the Screu- 

Maudrel, and is marked F 4. in Plate 15. a 
the Row/er of the Mandrel, b the Shank, or Screw, is 
made of Iron, having its two ends Round, and 
in the middle between the Round ends a Square 
the length of the Heuler, and this Square is fitted ſtiff 
into a Square Hole made through the middle of 
the Nouler that it turn not about in the Square Hole. 
In each Flat- end of this Iron Shaxk, or Spindle, is made 
a Center-Hole, whereinto the Pikes of the Puppets are 
pitcht when this Mandrel is uſed. This Iron Shank, 
or Axis, muſt be made very ſtraight, and ought to be 
turned upon the two Center-Holes, for exactneſs; 
Becauſe on one of the Round ends, or ſometimes on 
both, a Screw, or indeed ſeveral Screws of ſeveral Di- 
ameters is made. That Screw next the end of the 
Shank is the ſmalleſt, vr. about three quarters of an 
Inch over, and takes up in length towards the middle 


— — 
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Bethe Shank, about an Inch, or an Inch and an half; and 
ſo far from the end of the Shaxk it is of an equal Diameter 
all the way: And on this portion of the Sant is made 
a Male: ſcrew of the fineſt Thread. The next Inch and 
half (wrought as before) hath another Male- crew; but 
about half a quarter of an Inch more in Diameter than 
the former, and hath its Threads courſer. Another 
Inch and half hath its Diameter ſtill greater, and its 
Threads yet courſer. And thus you may make the 
| Shank as long as you will, that you may have the more 
variety of Sizes for Screws. 

Theſe ſorts of Mandrels are made for the making of 
Screws to Boxes, and their Lids, as ſhall be ſhewed in 
the next Paragraph. | 


1 5. Of Sockets, or Chocks, belonging fo the 
| Screw-Mandrel. | 


T0 this Scren-Mandrel belongs ſo many Sockets as 
* there are ſeveral ſizes of Screws on the Shayk. 
They are marked Fr. in Plate 15. a the Socket, or Chock : 
5 b, the Wooden Pin, c the Stay, d d the Notch to ſlip 
over the Male-ſcrew. . 1 
Theſe Hollow Sockets have Female Screws in them, 
made before the Notch to ſlip over the Male-ſcrew 
of the Screw-Mandrel is cut. The manner of making 
Female-ſcrews is taught Numb. 2. fol. 29, 30, 31. on- 
iy inſtead of a Tap ( uſed there) you uſe the ſeveral 
and different ſizes of Screws made on the Screws-Man- 
drel to do the Office of a Zap into each reſpective 
Socket; which Sockets being only made of Hard Wood, 
-+ 70 eaſily perform, though the Sant, or Axis, be but 
on. 5 
Therefore ( as aforeſaid ) to each of the Male-/crews 
on the Screw-Mardrel is fitted ſuch a Socke?, that you 
70 | may 
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may chuſe a Thread Courſer or Finer as you pleaſe : 
But this Female-ſcrew is open, or hath a Notch on one 
ſide of it, that it way ſlip over the Male-ſcrew, and 
the Threads of cach other fit into each others Grooves ; 
and when they are thus fitted to one another, the fur- 
ther or open fide of the Male-ſcrew is gaged in, or 
pin'd on the Female-ſcrew with a Wooden Pin thruſt 
through two oppoſite Holes, made for that purpoſe 
in the Cheeks of the Wooden Sockets, that it ſhake: 
1 
When the Tredule comes down in working, and 
the Socket is fitted on its proper Screw, and pinn'd 


ſtiff upon it, and the Stay held down to the Reſt of 


the Lathe, then will the Soctet, and conſequently the 
Stay ſlide farwards upon the Male- ſcreus; ſo that a 
Tool held ſteddy on any part of the Stay, and applied 


to the out or inſide of your Work; that Tools point 


will deſcribe and cut a Screw, whoſe Thread ſhall be 
of the ſame fineneſs that the Screw and the Sant is 


of. F 
VII. Of Collers. . 


\ 5 
T Here are ſeveral faſhion'd Collers; As the Joynt- 
Coller marked G, the Neund-Coller marked H, 
and the Coller marked I, in Plate 13. | 


The Foyn?-Colter is made of two Iron Cheeks marked. 


5 b, which moving upon a Joint c at the Bottom, 


may be ſet cloſe together, or elſe opened as the two 
inſides of the 70%-Hule Carpenters uſe to do. On the 
the Inner Edge of each Cheek is formed as many half-. 
round Holes or Scmi-cirles as you pleaſe, or the length 
of the Cheeks will conveniently. admit: Theſe Semi- 
circles are made of different Diameters, that they may 


fit the Shanks, or Necks, of different ſiz d Mandrels - 


And 


0 n 
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2 theſe Semi- Circles muſt be made ſo exactly againſt 


each other on the edges of the Cheeks, that when the 
two Cheeks moving upon their Joynt ate clapt cloſe toge- 
ther, the Semi-Circles on both the Clezks ſhall become 
a perfect round hole, or Circumference. _ 

Near the top of one of theſe Cheeks is faſtned 
with a Center-pin, a Square Iron Coller marked d, with 


a ſmall Handle to it marked e. This ſquare Coller is 


made to contain the breadth of both theCheeks when 


they are ſhut together, and to hold them ſo faſt to- 


gether, that they ſhall not ſtart aſſunder; and yet 
is made ſo fit, that it may ſlip off and on both the 
Cheeks. i Ke? 

This Joynt-Coller may ſerve to do the Office of the 
other two Collers, and its one particular Office too: 
yet to ſave the Charge of the price of this Tool, 7 ur- 
ners {ſeldom uſe them, but make ſhift with either of 
the other; or ſometimes with a Hole made in a Board 
only: But its particular Office is to hold a Mandrel, 
whoſe Neck is fitted to one of its Holes, and the Work 
they are to Turn is required to ſtand out free from the 
outer Flat of the Cheeks of the Coller, the better to come 
at it with the Tool; ſuch as * deep Boxes, or deep 


Cups, &c. 
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MECH AN- 


MECHANICK EXERCISES: 


OR. . | 
| The Doctrine of Handy- Works. - 


S — £m ADL 1 ls. 
1 — "Yy —_ as. tt. * ** 


* * * 


Applied to the AR T of TURNING. | 


$ VIII. Of the Mawl. 


"THE Mavl is marked K in Plate 13. The Figure 
of it there is Deſcription ſufficient : Its Office 
is to knock and unknock the Wedge in the Puppets: 
and to knock upon the back of the Cleaving Hnife, 
when they ſplit their Wood for their Work. The 
Foyner's Mallet would: ſupply the Office of this Tool; 
but Uſe has made the Man more handy for them: Be- 
ſides when one is batrer'd to ſhivers, they can quickly, 
of a Chump of Wood, accommodate themſelves with 
another. | 


SIX. Of che Z7atcher, Draw=-knife, and Cleaving Ku fe. ; 


| HE Hatchet is marked L in Plate 4. It is of the 

ſame ſort that Joyners uſe; which I deſcribed 
Num. 5. $ 25. and therefore referr you thither. 
And the Draw-knife is deſcribed in Numb. 7. I 5. Plate 
8. marked E. The Cleaving-knife marked M in Plate 
13. needs no other Deſcription than that Figure. 
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FX. Of the Chopping-Block. 


HE Chopping-Bloct is marked N in Plate 13. It 

is made of a piece of Elm-Iree placed with its 

Grain upwards and downwards as it grew. It hath 

three Leges in it, that ſtand ſtradling out from the un- 

derſide of the Block to the Floor, and of fuch an height, 

as the Workman may have moſt Command of the 

Work. See the Figure. Sometimes Turners uſe inſtead 

of it, a piece of the Trunk of a Tree, of about a Foot 

and an half, or two Foot, in length from the Ground, or 
more or leſs. | 


F Xl. Of the Callippers. 


HE Ca/ippers is marked O in Pate 13. As com- 

mon Compaſſes ( deſcribed Numb. 6.F 32.) are 
for meaſuring Diſtances upon a plain Superfieies; ſo 
Callippers meaſure the diſtance of any round Ci/indrick 
Conical Body, either in their Extremity, or any part 
leſs than the Extream: So that when Workmen uſe 
them, they open the two points 4 à to their deſcribed 
width, and Turn fo much Stuff off the intended place, 
till the two points of the Callippers fit juſt over their 
Work; fo ſhall their Work have juſt the Diameter 
in that place, as is the diſtance between the two 
"+ nad of the Callippers, be it either Feet or Inches, 


* 


NI. Of che Drill- Bench. 


1 Here is yet another Tool, or rather a Machine 
| uſed by fome Turners, called a Drill-Beuch. It 
is delcribed in Plate 14. a 4 a a a thick Board, about 
three Inches thick, five Inches broad, and eighteen In- 

7 ches 


Numb. XII. G == 
ches long. Y two Seiler placed towards either end, and 
faſtned upright. In the hithermoſt Srile is a Collier 
deſcribed F 7. and Plate 13. H, or any of the other 
Collers: And in the further Svile is fitted a ſquare flat 
tempered piece of Steel having a Center-hole in the 
middle of it, and is placed juſt againſt the Center or 


middle point of the Hole of the Co/er. cc the Rowler, 
whoſe hither end is Turned away, ſo as it juſt fit into 


the Coller, and at the further end of it, it hath a tem- 


per'd Steel Ein, to be placed in the Center-hole: And 


in the middle of the hither end of it, it hath a Piercer- 
Bit faſtned ſtraight in, ſo that it lie in a true ſtraight 


Line, with the Axis of the Rowler. Of theſe Rowlers 
they have ſeveral, and Bits of different ſizes fitted into 
them, that upon all occaſions they may chuſe one to 
fit their purpoſe. | | 
On the under- ſide, about the middle of the Bench, is 
fitted and faſtned athwart it a ſquare Iron Coller, deep 
enough to reach through the Cheeks of the Lathe, and 
ſo much deeper as it may receive a Wooden Wedge, 
ſuch a one as belongs to one of the Puppets : And by 
the force and ſtrength of the Wedge, the whole Dri//- 
Zench is drawn down and faſtned athwart the Cheeks of 
the Lathe. | 
When it is uſed, it ſtands athwart the Cheeks of the 
Lathe (as aforeſaid) with the point or end of the Bit 
towards you; and then the String being turned twice 
cr thrice about the Row/er, will (with Treadling on the 
Treddle) turn the Rowler and its Bit forcibly about, 


and cauſe it to enter ſwiftly into a piece of Wood that 


| ſhall be preſt forwards upon the Bit. 


When they uſe it, they hold the piece of Wood they 


intend to Drill, or Pierce, faſt in bot h their Hands, right 
before them, and preſs it forwards upon the Piercer-Bit; 


ſo that by its running about, it cuts a ſtraight round 


hole into the Wood, of what length they pleaſe. 
| ES But 
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20 Turning. Numb. XII. 
But while the Pole is riſing after every Tread, they 


preſs not againſt the Piercer-Bit, fo that it is diſ-ingaged 


from doing its Office in the Wood; but in that while, 


they nimbly give the Wood a turn in their hands, of a- 
bout one third part of its Circumference; which makes 


the Bit very ſucceſſive Tread, go the ſtraighter through 
the middle of the Wood: And thus they reiterate 7reads, 
and keep the Wood turning in their Hands, till the Bit 
is enter'd deep enough. N oc. 
Thus much of the Tools uſed in common Turning: I 
ſhall proceed to the Working a Pattern or two in Soft 
Wood; which being well underſtood, may render a 
Practicer capable of moſt common Work. 


XIII, Of Turning a Cilinder in Soft Wood, al 


H E Soft Wood Turners Uſe is commonly either 
| Maple, Alder, Birch, Beech, Elm, Oak, Fir, &c. and 
for ſome particular purpoſes each of theſe ſorts are beſt. 

The Firſt Pattern we purpoſe, ſhall be a Cilinder two 
Inches oyer, and eight Inches long: Therefore you 


muſt chuſe a piece of Wood at leſt two Inches and a 
quarter over, leſt you want Stuff to work upon: Nay, 


if your Stuff prove ſhaken, or otherwiſe unſound, or 
your Center be not very exactly pitchr, you may want 
yet more Stuff; and that according as it proves more or 
leſs faulty, or as the Centers are more uncqually pitcher. 
But ſuppoſing the Stuff good, you may take a piece of 
two Inches and a quarter over, as I ſaid before, and a- 
bout ten or cleven Inches long, For though the length 
of the Cilinder be but eight Inches, yet you muſt cut 
your Stuff long enough to make a Groove at one end 
of it beſides, for the String to run in. If your Stuff be 
tome what too big for your Scantlin, and not round 
enough to go into the Lathe, you muſt Heu it pret 
near with the Hatchet to make it ſizable, and afterwards 
8 ſmoothen 
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taught, Numb. 7. G5. 8 
But if you have not Stuff at hand near your ſize, then 

ou muſt Saw oft your length from a Billet, or ſome 
other piece of Stuff, and with the C/eaving-knife and the 
Mawl, ſplit it into a ſquare piece near the ſize, and 
with the Draw-{nife round oft the Edges to maks it fir 
for the Lathe, Fai 

Then ſet your Puppets, and wedge them tight up, ſo 

as the Points of your Spikes ſtand pretty near the length 
of your Work aſſunder, and move the Pole, ſo as the 
end of it may hang over between the Pikes, and alſo fit 
the Iron Pin in the Tredadle into a proper Hole in the 
Croſs-Treddle, ſo as the end of the Treddle may draw 
the String below the Work into pretty near a ſtraight 
Line with the ſtring above the Work: And take the 

Work in your Right hand, and put it beyond the String 
before you, and with your left hand wind the String 
below the Work, but once about the Work, leſt it ſhould 
be too ſtrong for your ſhallow Centers, as you ſhall 
underſtand by and by, and then with a pretty ſtrength 
preſs the middle of one end of your Work over the Point 
of one of the Pikes, and fo make a hole in your Work 
for one of the Center holes: Then ſcrew your Pike 
wider or cloſer,according as the length of your Work re- 
quires, and pitch the other end of your Work upon the 
other Pike alſo, and ſcrew your Work a little lightly 
up: Then try how the Centers are pitelit, by Treading 
the 7reddle lightly down; and if you find the Centers 
are well pitchr, you may without more ado ſcrew up 
your Work tight: But if your Centers, or either of them 
be not well pitchr, you muſt alter them. You m 


know when they are well pitcht, by treading ſoftly - 


upon your 7reddle, and holding your Finger ſteddy 
on the Reſt, direct the point of it pretty cloſe to the 
Work: For if in a Revolution of your Work, its Out- 

Ee 2 ſide 


a 2 


ſmoothen it nearer with a Draw-knife, as you were 
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{ide keeps it an equal diſtance from the end of your 
Finger, you may conclude your Work is well pitcht. 
Bur if you find one ſide of your Work comes nearer 
your Finger than the other ſide, you muſt with your 
Flat Chiſſel, or Gauge, (or what is neareſt at hand ) knock 
ſoftly, or hard, upon that ſide that comes neareſt to 
your Finger, till you have forc'd the Pkes into the true 
Centers at the end of your Work; and then you may 
 baldly ſcrew it hard up: But you muſt be ſure to ſcrew 
ir hard up; becauſe it is Soft Wood you purpoſe to 
work upon, and the ſtrength of the Po/e may endanger 
the drawing or removing the Centers, if the Pikes have 
not good hold of them. 
Having found your Centers, take your Work again 
off the Pikes, . wind the String once or twice more 
about your Work, that your String (as I ſaid in Numb. 
10. FI. when I wrote of the String) may the better 
command it, and then wind oft or on more String at the 
end of your Pole, or end of your Treddle, or both, if 
your Work require it, till the Pole draws the 7reddle up 
a little above half the length of the Legs of the Lathe : 
For about the height your Leg may without ſudden 
Trying, command the Po/edown again. 

But before you begin to work upon the Stuff, I ſhall 
inform you how to Tread the Tredd/e; In which you 
may obſerve this General Rule; That the nearer the 
Fore-end of the 7reddle you Tread, the eaſier you bring 
down the Pole; But then the Pole in its Spring raſes 
your Leg the higher, and may draw the upper ſide of 
your Thigh againſt the underſide of the Cheek of the 
Lathe, and with reiterated Riſings Gawl, and alto 

Place therefore your Foot ogy upon the Treddle, 
fo far forward as you can, to avoid the Poles Riſing from 


+ 


drawing your Thigh againſt the underſide of the Lathe ; 
and Tread the 7reddle nimbly down, but not quite ſo 


low 


Cas Brie * 
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low as to knock againſt the Floor: Then abate the 
weight of your Tread, and let the Pole draw the Tred - 
dle up; but ſtill keep your Foot ſteddy, and lightly 
Bearing upon the Tredale: For then your ſucceedin 
Treads will prove eaſier to your Leg and Thigh, 

you will with your Foot the better and quicker com- 
mand the Tredale. Then Tread again nimbly down as 
before, and keep this Train of Treading till your Work 

be finiſh'd, or that you may have occaſion to ſtop and 
examine how rightly you proceed. 

In all ſmall Work the 7read is lightly and nimbly 
performed; but in large and heavy Work the Tread 
comes ſlow and heavily down. | F 

This being premiſed, you may begin with your 
Gouge; Lay the Round ſide of it upon the Reſt, and take 
the Handle of it in your Right hand, and lay the Fore 

and Middle Fingers of your Left Hand upon the Hol- 
low of the Gouge near the Work, mounting the Edge 
about a quarter of an Inch above the Ax» of your 
Work, and ſinking your Right hand a little: for in 
this poſition the Gouge cuts beſt: And thus cut down 
on your Work near one end, a Groove for your String 
to run in: The Groove may be about an Inch, or an 
Inch and an half long: Burt it matrers not much what 
depth. Then ſlip your String into the Groove, and if 
you find the String will not flip eaſily, you may put 
your Foot under the 7reddle and lift it a little up, = 
the String when no weight is hanged to it, may ſlide 
the eaſier into the Groove. | 
And by the way you may take notice, that the 
deeper you cut down the Groove, the oftner will your 
Work come about every Tread; becauſe the String that 
comes down every Tread, meaſure a ſmall Circumference 
oftner than it does a greater Circumference : But then 
the Work is not ſo ſtrongly carried about; becauſe it 
hath a leſs portion of the String to command it. ** 1 
| int 
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hint, not that in this our ſmall propoſed Pattern it is very 
conſiderable: For if you only cut the Groove down but 
ſo low as there may be a Shoulder at the end, and a- 
nother againſt the Work, to keep the Sri from ſlip- 
ping out of the Groove, it will be ſufficient: But in hea- 
vy Work this Groove ought to be cut with diſcretion. 

Now come to the Forming of your Work, and hold 
your Gouge, as you were taught before, but ſomewhat 
lightly againſt your Work, beginning at one end, and 
ſliding your Gouge gradually to the other, cutting with 
its Edge all the way you go, and bearing ſome what ſtiff 
againſt the Work every Tread you make on the Tredale- 
And withdrawing it again a little lightly from the Work 
eyery Spring of the Pole. And thus by Uſe you muſt 
habiruate your ſelf to let the Edge of your 7oo/ bear up- 
on the Work when the Pole and 7reddle comes down, 
and to draw it back juſt off the Work, as the Pole and 
Treddle goes up. And thus you mult continue till you 
haye rough-wrought all your work from end to end. 

If you have not at firſt brought your Work clean; 
that is, if you have not gone deep enough with your 
Gouge to take off all the Riſings of the Stuff the Drau- 
_ knife left, even with the ſmalleſt part of your Work, 
you muſt in like manner (as before) work it over again. 
But you muſt have a ſpecial Care you take not too 
much Stuff away on any part of the whole Work: For 
this propoſed Pattern being a Cilinder; if you take bur 
a ſmall matter too much away from any part, and make 
it ſmaller than your given meaſure there, the whole Work 
will be ſpoiled ; as being ſmaller than the propoſed Di- 
ameter : which to know, you may by opening the Points 
of your Callippers to two Inches on your Rule (the pro- 
poſed Diameter of your Cilinder) iry if the Points at 
that diſtance will juſt ſlip over the deepeſt Grooves of 
your Work (for we will not ſuppote that the Greoves 
are of an equal depth with the Rough-working of the 

" Go e ) | 
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Gouge) without ſtraining the Joint, for then your Work 
is juſt ſizeable: If not, work over again as before, &c. 
But we will now ſuppoſe you have not taken too 
much away, but have made a due proceſs with your 
Gouge. Therefore now proceed, and uſe a F/at Chiſſel, 
about an Inch and an half broad, to take off the Irre- 
gularities the Gouge left. 

Take the Handle of it in your Right Hand, as you 


did the Gouge, and claſping the Blade of it in your Left 


Hand, lean it ſteddy upon the Reſt, holding the Edge 
a little aſlant over the Work, ſo as a Corner of the thin 
fide of the Chiſſel may bear upon the Re/?, and that the 
Flat fide of rhe Chzſe/ may make a ſmall Angle with the 


Reſt, and conſequently with the Work; (Which is pa- 


rallel to the Reſt) for ſhould-you ſet the edge of the Chi/- 
ſel parallel to the Work, it might run too faſt into the 
Work, and dawk it. Therefore you muſt ſer the Chi/ſe/ 
in ſuch a poſition, that the lower Corner, or near the 
lower Corner of the edge, may cut lightly upon the 
Work: But this poſition is beft deſcribed by a Figure, 
which to that purpoſe I have inſerted in Plate I4. At 
O, where you may perceive in, or near, what poſition 


the Chife muſt be ſet to cut the Work; and how the 


edpe of the Chiſſel a h lying aſlant the Work, and the 
further Corner of the edge of the Chiſſel 4 being ſome- 
what mounted, as the Work comes about, the Bottom, 
or near the Bottom, of the edge of the Chiſſe/ is onlv 


capable to cut a narrow Shaving off the Work : and 


juſt in this manner you muſt keep the Che! ſteddy 
bearing upon the Work, as the Pole comes down, 
and withdrawing it from the Work as the Pole 
Springs up (as you were taught to uſe the Gouge) and 
at the ſame time ſliding it forwards from one end 
of the Work to the other, ti ll it be wrought down 
all the way to its true Diameter between the points 
of the Calli ppers: For then ly ſtraight Ruler applied to 
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your Work, the outſideof your propoſes Cilinder will 
be formed. : 
Only the ends muſt be cut down ſquare to the length: 


Therefore open the points of your Compaſſes to the 


thin ſides of it upon the Ref, fo that the e 


diſtance of eight Inches on your Rule, and prick that 
diſtance hard off upon your Work, that the points of 
your Compaſſes may leave viſible marks, by cow. 
one point as near one end as you can, to feave Stu 

enough ro cut ſtraight down all the way ; that is, to 
cur it ſquare down at right Angles with the outſide of 
the Work. Which to do, you muſt hold the Handle 
of the Flat Chifſe! in your Right hand (as before) and 
claſp the Blade of it in your Left, and lay one of the 


dge may 
ſtand upright, or very near upright againſt the Work. 
Then fink your Right hand ſomewhar below the Level 
of the Reſt, that the lower Corner of the edge of the 
Chiſſel may mount, and being thruſt ſteddy againſt the 


Work, juſt in the mark one Point of the Compaſſes made, 


Tread the Tredale, and cut a pretty deep Circle into 
the Stuff. But you muſt have a care you do not direct 
the cutting Corner of the Chiſſel inwards, but rather 


outwards, leſt you make the end hollow inſtead of Flat: 


For if you do take off too little at firſt, you may by 
degrees cut it down to a Flat afterwards. As you cut 
deeper into the Stuff, you muſt turn the Flar of the 
Chiſſel, and with it cut down the Shoulder juſt at the 
end on the outſide the mark, for elſe that may hinder the 
Corner of the Edge of the Chiſſe/ for coming at the Work. 
Note, that if you hold not the edge of the Chiſſel 
truly before the Work, but direct it inwards, and if you 
hold it not very ſteddy, and have a good guidance of 
it. the quick coming about of the Work, may draw the 
edge of the Chiſſel into it inwards and run a dawk on 
Cilinder, like the Grooves of a Screw; and ſo ſpoil 
your Wark: For being once wrought to the true ſize, 
| < you 
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you cannot afterwards take any more off to cleanſe it, &c- 
The other end muſt be cut down as this. 


914. 07 Turning Flat Boards. 


IF your Board be thick enough, you may boar a 

round Hole in the middle of it; and Turn a Man- 
drel with a Pin a very little Tapering, to fit hard and 
ſtiff into the round Hole: And if the Hole and Pin 
be proportionable in ſize to the weight of the Board, 
the Pin will carry it about. But you muſt be very 
careful the Hole be boared exactly ſtraight through the 
middle, and not inclining on either ſide the Board, 
more to any part of the Verge than to another; but 
that the middle of the Hole be exactly the Center of 
the Board the whole thickneſs through. This Piu-Man- 
drel is deſcribed Numb. 11. F 6. and Plate 13. 

If your Board be not thick enough to be faſtned up- 
on a Pin-Mandrel, or that your Work will not admit 
of an Hole to be bored through the middle of it, you 
may uſe the Flat Mandrel deſcribed Plate 13. F 2. And 
then you mult with your Compaſſes find the Center on 
the backſide of the Round Board ( with ſeveral proffers 
if need require) till you have found it, and prick 
there an Hole for a mark: Then open the points of 
your Compaſſes to about the thickneſs of a Shilling wider 
than the Semidiameter of the Hat Mandre/; and with 
the points of your Compaſſes at that diſtance deſcribe 
a Circle on the backſide of the Board to be Turned, by 
placing one Foot in the prick mark, and turning abour 
the other Foot. By this Circle you may pitch the Cen- 
ter of the Board exactly upon the Center of the Flat 
Mandrel: For the points of the Compaſſes being opened 
about the thickneſs of a Shilling wider than the Semi- 
diameter of the Flat Mandrel will (when you have 
pitcht the Center of the * on the Center of the 
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Mandrel) place the outer Verge of the Mandrel the thick- 
neſs of a Shilling round about within the Circle deſcri- 
bed on the backſide of the Board: And when it is 
thus pitcht, you may, by laying the Board flat down, 
knock upon the Rowler end of the Mandrel, and drive 
the Pegs in the flat of the Mandrel into the Board, 
and ſo hold it ſteddy upon the Mandrel: Then find the 
Center on the Foreſide of the Board alſo, as you were 
taught to find the Center on the backſide, and put 
your Board and Mandrel upon the Pikes of the Puppets, 
and ſcrew them hard up, as you have been taught 
before. 12-20 473 

Sometimes Turners uſe this Flat Mandre/ without 
Pegs, and then they chalk the Flat fide of it very 
well, and clap the backſide of the Board to ir, which 


will (if the Board to be Turned be not too heavy, bur 


be well ſcrewed up between the Pzkes ) keep the Board 
ſteddy from ſlipping from its ſet- poſition, till you work 
If in going about of your Work you find it Wabble, 
that is, that one ſide of the Flat incline either to the 
Right or Left Hand, you muſt with ſoft Blows of an 
Hammer, or other Tool at hand, ſer it to right, and then 
again ſcrew it hard up: For ſo often as you thus ſtrike 
upon the Verge to ſet the Board true, you force the 
Steel point of the Pike more or leſs (according to the 
foftneſs of the Wood) towards that ſide of the Verge 
you ſtrike upon; and therefore you may perceive a rea- 
fon for ſcrewing up the Pike ſo oft as you knock upon 
the outer Verge of the Board. by 

But we will now ſuppoſe the Board well pircht and 
faſtned on the Mandre/ and Center ; Therefore take 
the Side-Reſt deſcribed in F 1. Numb. 10. J 7. and Plate 
83. at the Figure e, and f g, and fit it ſo into the Lathe, 
as the upper edge of it may ſtand range, or parallel to 
the ſide of the Board you are to work upon; and fo 
wedge it hard up. _ Now 
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Left Hand under the Tool, and with both your hands 


„ Turning. 
Now you muſt come to uſe the Hoof, deſcribed 


Numb. 12. F 5. and Plate 15: For this. Tool/is moſt 
commodious to ſerve you inſtead of the Gouge, when 


the Work ſtands athwart the Pikes; becauſeè the end 


of the Blade of this Tool being on its Flat ſide turned 
into a Circular Figure, and that Circular Figure tur- 


ned a little backwards, one of the Edges of this Cir- 


cular Figure will conveniently (though the Tool be not 
held ſtraight before the Work) come at any part of the 
Flat of the Board, and fo by the Circulation of the 


Board againſt the Edge of the Hook,cut off its ray. ape 


Extuberances. 


In the uſing of this Tool, you muſt place the end of 
the Handle under your Arm- pit, and hold your left 


hand on the upper ſide of the Blade of the Tool cloſe 


to the Reſt, and your Right hand cloſes befides your 


claſp the Tool hard, and preſs it ſteddy upon the Reſt, 


and at the ſame time hold it i: alſo ſteddy, and yer lightly 


bearing againſt the Work, that by the ſwift c 

about of theWork it draw not the lage of a — 
render Blade of the /7ook into it. 0 2117 

' You muſt not hold the Blade of this Tool perpen- 

dicularly before the Work, viz: parallel to the Pikes; 
but aſlant, fo as ſomewhat. about the middle of the 
Convex of the Hook may touch againſt the Work. Von 
may begin at the Verge, and ſo lay ſeveral Grooves 
clofe by one another till you come to the Oenter: But 
you mult obſerve (as was {aid before in the Cilinder) 
that you lay all your Grooves of an equal depth into 
the Board: For if you lay one deeper than the reſt, and 
an Hollow may not properly be in that place, you muſt 


again go over your work with your Hook, to work 
that dawk out: And then perhaps your Board may be: 


made too thin for its intended purpoſe. But this Craft 
of the Hand muſt be acquired with ſome continued. 
0 Uſe 
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Uſe and Practice, which will better inform your Judg- 

ment what Errours you may be ſubject to commit, than 
many words (though ſignificant) upon this Doctrine. 
And this Im ſure I found, when I firſt practiſed upon 
I 35723 a0 gnied Ion © ide fo ob nld od dt, 

Having thus with the Hoof rough-plain'd the Board 
(for this Zook does in Turning the Office of a Fore-plain 
in Foynery ) you muſt uſe the Triangular Grooving Tool, 
deſcribed; Numb, 1 I. G 5. Plate 15. and with one of 
irs Edges ſmoothen down the ridges the ZZook left on 


But if your Work require any Molding near the 
Verge, or any other part of ir, you muſt work that 
Molding as near as you can with the Hoof, eſpecially 
where Hollows are required; for that cuts faſter and 
ſmoother than any other Tool, and moſt artificially 
mel 
If a Flat be to be laid in the Board, you muſt firſt 
uſe che Triangular Point Tool, and with it {trike ſo many 


T as.the; breadth of the Flat requires, and lay 
each Ihred almoſt ſo deep into the Board as you intend 


the Flat ſhall be: And afterwards to ſmoothen it down, 
| you mult uſe the Flat Grooving Tool, or a Flat Chiſſel, 
| and with either of them finiſh the Flat to its intend- 
| ed Depth and Breadth. And where a fine Thred, or 
Circle, is to be laid in the Board, you muſt uſe the 7r:4- 
gular Point Tool. And thus as you ſee occaſion, you 
mult accommodate your {elf with a Tool apt and proper 
for your purpoſe, viz. ſuch a Tool as will moſt conveni- 


ently come at, and from the intended Work. 
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MECHANICK EXERCISES: 
5 Gn | {a 
The Doctrine of Hand- Mor hi. 


—— — 


Applied to the AR T of TURNING. 


$ XV. Of Turning Hard Wood, and Ivory. 


If the Wood be very hard, as Ebony, Lignum Vite ; 
or if it be /vory, Bone or Horn they are to Turn; 
they neither uſe the ſame Tools they do for Soft Wood; 
becauſe their edge is too tender: nor do they uſe their 
other Tools as they do ſoft Wood, For the Tools 
made for Hard Wood are made with a ſtonger Point, 
edge, Sc. than they are for Soft, as was {aid Numb. 
Ir. $5. And they uſe them differently; becauſe for 
Turning Soft Wood, they hold the Edge of the Gouge 
and Flat Chiſſel, at ſome conſiderable Diſtance from the 
Reſt, mounting the Edge at ſuch an Angle as will beſt 
cut oft from the Work, as great a Chip as they can, or 
defire. And as they Turn the Work ſmaller, they 
guide the Chiſſel to follow the Work: But for Hard 
Wood, they raiſe the Re/# near the Horizontal Plain of 
the Axis of the Work, ſetting it as cloſe as conveniently 
they can to their Work, and lay their Tool flat and 
ſteddy upon the Re/t; which being hard held in this 
poſition, does by the comming about of the Work, cut 
or tear off all the Extuberances the Tool touches in 
| G g 2 the 
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tte ſweep of the Work. So that ( as I ſaid before) 
as in Turning Soft Wood the Tool does ſomewhat fol- 
low the Work; in Turning Hard Wood the Work comes 
to the Tool: And therefore you may perceive a great 
reaſon they have to keep the Tool ſteddy : For ſhould 
it in one {weep of the Work be thruſt nearer the Axis 
in any place, it would there take off more than it 
ſhould. . 15 . 
HFaving prepared the Work fit for the Lathe, either 
with Hewing (as hath been ſhewn Numb. 5. F 7. and 
Numb. I I. $ 13.) or, as ſome Hard Woods and Ivory 
may require, with Raſping, they pitch it between the 
Pikes, as before has been ſhewn, or ſuch Work as it 
may be, as Boxes, and generally all Hollow Work, 
they fit into Co/ers, either by ſcrewing the Mandrel 
on an Iron Axis; or fitting it with ſome other of the 
Mandrels deſcribed Numb. 11. F 6. as is proper for it: 
As ſometimes they fit the Work tight into an Z7o/ow 
Mandrel, and the tight fitting in holds it whilſt it is 
working upon : And ſometimes, if the Work be very 
thin, they fix it on a Flat Mandrel with Cement; Bur 
they are always either to chuſe one of the Mandrels de- 
ſeribed already in Namb. 11. F 6. or elſe contrive ( as 
they often do) ſome other Mandrel convenient to the 
opportunity that accidentally their Buſineſs may re- 
quire. For the Work (whether it be pitcht on the Pikes, 
or fitted into He/low Mandrels, or otherwiſe) muſt run 
very {teddy and tight about. 

But having thus fitted it into the Lathe, they begin 
to work with the Sharp-pointed Grooving Tool, or elſe 
with the Triangular Grooving Joo, and with the point 
of either of theſe Tools break rhe Grain of the Wood, 
by laying ſmall Grooves upon its Surface, till they have 
pretty well wrought away Extuberances, and brought 
the Work tollerably near an intended ſhape, by ſtreight- 
ning, hollowing, and leaving Riſings in their ſeveral 
proper places. After- 
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Afterwards with Edg'd Grooving Tools of a proper 
Breadth, they cut down and ſmoothen away the Ex- 
tuberances left by the Sharp-pointed Grooving Tool, or 
the Triangular Grooving Tool, and bring the Work into 
a perfect ſhape. Which done, they fmoothen the work 
with the Edge of a piece of a Blade of a broken Knife, 
baſil'd away, by following the Work with it: That is, 
holding tlie baſil'd Edge of the Knife cloſe againſt the 
Work while it comes about: For then its ſharp Edge 
ſcrapes or ſhaves off the little roughneſs the groſſer Tools 
left upon the Work. C2: | 
Laſtly, they hold either a piece of Seal-Skin or Dutch 
Reeds ( whoſe outer Skin or Filme ſomewhat finely 
cuts) pretty hard againſt the Work, and ſo make it 
ſmooth enough to poliſh. | | 

Hard Wood they poliſh with Bee Max, vie. by 
holding Bees Wax againſt it, till it have ſufficiently 
toucht it all over; and preſs it hard into it by holding 
hard the edge of a Flat piece of hard Wood made ſiza- 
ble and ſuitable to the Work they work upon, as the 

Work is going about. Then they ſet a Gloſs on it with 
a very dry Woollen Rag, lightly ſmear'd with Salad 
Oyl. N 

E Tvory they poliſh with Chalk and Water, and 
afterwards dry it with a Woollen Rag, and a light touch 
of Salad Oyl; which at laſt they rub off again with a 
dry Woollen Rag, and fo ſet a Gloſs on it. 

If there be a Screw to be made upon the thin Edge 
of an Ivory, or Hard Wood, or Braſs Box, they uſe the 
Screw Mandrel, and its Socket, deſcribed Numb. 11. £ 
6. J 4. and 5. as is ſhewn at the latter end of that 


Section. 


XVI. 


eK Tarning— Ware. 


$ XVI. Of Turning long and ſlentier Work 
of Ivory. 


HOme Turners to ſhew their Dexterity in Turning, and 
make others that know not the way how it is done 
admire at their Skill, Zurn long and ſlender Sprigs of 
_ Foory, as {mall as an Hay-ftalk, and perhaps a Foot or 
more long: which to perform they cut a piece of 7vory 
to its intended length; but ſtrong enough to bear work- 
ing till they bring it to as ſmall a Cilinder as they can; 
which being thus forwarded, they place a Joint Coller 
(as is deſcribed Numb. 11. H 7.) made ſmall and fit 
for their purpoſe, juſt in the middle of their Work : 
only that their Work may Bear at a ſmaller length, and 
conſequently be ſtronger for being thus ſupported while 
it is Turned yet ſmaller. Then they place other Collers 
between the Pikes, and the middle Coller, and Turn the 
whole Cilinder ſlender yet. And thus by placing Co/- 
lers where ever they find the Work buckle, they (as 
aforeſaid ) with Sharp Tools, tender touches, ſomewhat 
a looſe'and fine String, weak Bow, and great care and 
diligence work the whole Cilinder down as ſmall as 
they liſt, either with Moldings, or other Work upon 
It, as beſt likes them. 
The propereſt Lathe to Turn this ſlender Work in, is 
the Turn-Bench deſcribed $18. Plate 16. 


$ XVII. Of the Brafiers Lathe and Turning 
Tools; and their manner of uſing them. 


Rafiers that Turn Andirons, Pots, Kettles, &c. 
have their Lathe made different from the Common 
Turners Lathe, as you may lee in Plate 16. at A, where 
the Cheeks, Puppets and Reſt, &c. are much ſtronger 
and the Pikes ſtronger and longer than thoſe the com 
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mon Turners uſe. Their Edge Tools which they call 
Hooks, are alſo of a different ſhaps, as the Figures of 
them deſcribed at B x, B 2, B 3. in the ſaid Plate 
ſhew, as being bent backwards and forwards towards 
the cutting end, ſomewhat like an z. And as the com- 
mon Turners work with a round String made of Gut, 
as hath been deſcribed Numb. 10. F 1. J 14. The Bra- 
ſiers work with a Flat Leather Thong, which wrapping 

cloſe and tight about the Row/er of their Mandrel, com- 
mands it the eaſier and more forciably about. Their 
Thong runs between the Cheeks of the Lathe. 

The whole Lathe, and its parts, are made ſo ſtrong, 
becauſe the Matter they Turn being Mettal, is much 
heavier than Wood, and conſequently with forciable 
coming about, would (if the Lathe were ſleight) make 
it tremble, and ſo ſpoil the Work ; as hath been faid 
before. 

The reaſon why the 77ook is ſo turned backwards, 
and again forwards, towards the end, is, that they may 
the better direct the Edge of it as much below the Ho- 
rizontal Plain of the Pikes as they liſt, the better (in 
many caſes) ro come at the Work: For contrary to 
Soft Wood, Hard Wood and Ivory Turners, they 
always dip the end of their F7ook below the Reſt, that 
{o the Hcok reſting very ſteddy upon the Reſt, and alſo 
againſt one of the Iron Pius ſtanding upright in the Ref, 
and held very ſteddy forwards to the Work, the ſtrong 
coming about of the Work againſt the ſtrong Edge of 
the Hook, ſcrapes off the extuberant Mettle lying in 
that Sweep. | 

I need no further deſcribe the Lathe, and other Tools 
that belong to Braſiers Turning; or more of the man- 
ner of uſing them; becauſe, by the whole preceding 
Diſcourſe, theſe Arguments are largely and ſufficiently 
handled : eſpecially conſidering I have given you the 
Figures of them in Plate 16. as aforeſaid. OT. 

Only, 
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Only, their way of Mhetting their Tools being dif- 


Numb. XII. 


ferent from the Whetting of other Turning Tcols, I ſhall 


fay ſomewhat to: For they Whe? their Hools upon a 


broad Flat Slate, holding the Hoof almoſt perpendi- 


- cular, that the Bail of its Edge may comply with the 
Flat of the Slate; with claſping the upper end of the 


Handle in their left hand to lean the heavier on it, and 
clutching the Shark of the Blade near the Hool- end in 
the right hand, to guide it: And thus with Spittle, or 
Water, rub forwards and backwards on the Slate, till 
they have ſharpned the Edge of the Zook. Bur if it be 
a Round end Hoof they whet, they chuſe a Groove in 
the Slate fit to comply with the round edge of the Hool 
(for they have different ſized Grooves in the Slate for 


that purpoſe) and ſo in it rub forwards and backwards 
as aforeſaid. | 


XVIII. Of Turning Small Work of Braſs, or 
| other Mettle 


QMall Work in Mettal is Turned in an Tron Lathe call- 
ed a 7urn-Bench. The Figure of it is deſcribed in 
Plate 16. at C. When they uſe it they ſcrew it in the 
Chaps of a Vice, and having fitted their Work upon a 
{ſmall Tron Axit, with a Drill- Barrel fitted upon a ſquare 
Shank at the end of the Axis next the left hand, they 
with a Drilllom and Drillaſtring carry it about, as was 
ſhewn Numb. 1. fol. 6, 7. with this difference, that 
when a Hole is drill'd in a piece of Mettal, they hold 
the Dril-bow in their Right Hand; but when they urn 
Small Work, they hold the Dri/-bow in their left hand, 
and with their right hand uſe the Tool, which is com- 
monly a Graver, or ſometimes a Sculpter, fir to tuch 
Moldings as are to be made on the Mettal. 

They begin to work firſt with the ſharp point of a 
Graver, laying the Blade of it firm upon the Reft, and 


directing 
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directing the point to the Work, and lay Circles upon 
it cloſe to one another, till they have wrought it pret- 
ty true: Then with one of the broad Edges of the Gra- 
ver they ſmoothen down what the Point left, and after- 
wards with Sculpters, Round or Flat, or great or ſmall, 
they work their intended Moldings. 8 
The Circumſtances and Conſiderations in the choice 
of a Drill-bow and 8 for Turning, are the ſame 
with what you find Numb. T. fol. 6, 7. for Drill- 
ing. \ 
F XIX. Of laying Moldifigs either upon Mettal, or 
] 8 poem rb Work M a Lathe. 


Had, ſoon after the Fire of London, occaſion to lay 
Moldings upon the Verges of ſeveral round and 
weighty flat pieces of Braſs : And being at that time, 
by reaſon of the ſaid Fire, unaccommodated of a Lathe 
of my own, I intended to put them out to be Turned: 
But then Turners were all full of Employment, which 
made them ſo unreaſonable in their Prizes, that I was 
forc'd to contrive this following way to lay Moldings 
on their Verges. | 
I provided a ſtrong Iron Bar for the Beam of a Sweep: 
(for the whole Tool marked in Plate 16, is by Mathe · 
matical Inſtrument-maſers called a Sweep. ) To this Zoot 
is filed a Tooth of Steel with ſuch Roundings and Holloms 
in the bottom of it, as I intended to have Hollous and 
Roundings upon my Work: For an Hollow on the Tooth, 
makes a Round upon the Work; and a Round upon the 
Zoot, makes an Hollow on the Work; even as they do 
in the Molding-Plains Foyners uſe. Then placed the 
Center-point of the Sweep in a Center-hole made in a 
{quare Stud of Mettal, and fixed in the Center of the 
Plain of the Work : and removed the Socket that rides 
on the Beam of the * the Tooth ſtood juſt upon 
2 | . "Ws 
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its intended place on the Verge of the Work, and there 


ſcrew'd the Socket faſt to the Beam. 


To work it out, I employ'd a Labourer, directin 
him in his lefr Hand to hold the Head of the Center- 


pin, and with his right Hand to draw about the Beam 
and Tooth, which (according to the ſtrength ) he us'd, 


cut and tore away great Flakes of the Mettal, till it 
receiv'd the whole and perfect Form the Tooth would 


make; which was as compleat a Molding as any Skil- 
ful Turner could have laid upon it. 


Having ſuch good Succeſs upon Braſs, 1 improy'd 
the invention ſo, as to make it ſerve for Wood alſo. 
And made a P/ain-Stock with my intended Molding on 
the Sole of it, and fitted an Iron to that $ tock with the 
ſame. Molding the Sole had. 

Through the ſides of this Sock I fitted an Tron "WY 
to do the Office of the Beam I uſed for the Sweep, wiz. 


to keep the Plain always at what poſition I liſted from 


the Center ( for thus the Tron in the Plain wrought 
about the Center, even as the Tooth in the Sweep (be- 
fore rehearſed) and to that purpoſe I made a HH 
Hole of about half an Inch Diameter near the end of the 


Iron: Then in the Center of the Work I fixed a round 


Iron Pin, exactly to fit the ſaid round Hole, putting 
the round Hole over the Pin, and fitting the Iron into 
the Szock commodious to work with. I uſed this Plain 
with both Hands, even as 7oyners do other Plains: 
For the Iron Pin in the Hole of the Beam kept it to its 
due diſtance from che Center; ſo chat neither hand was 
ingaged to guide it. = 
But note, The Stoct of this Plain was not rail ohi 
(as the Stocks of other Plains are) but by Hand Fer 
Circular pretty near the ſize of the Diameter of the 
intended Molding: And yet was made to- flide upon 
the Beam, farther from or nearer to the Center, as dif- 
rent D. iameters of * _ require.. 
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XX. 7o Turn ſeveral Globes or Balls of Ivory 
within one anorker, with a Solid Ball 72 
the middle. 

* U mult firſt Turn your νν Ball or Clole truly 
ö round, of your intended Diameter: Tnen de- 
ſcribe a Circle exactly through the middle, or Equi- 
noctial of the Globe : Divide that Circle into four equal 
parts, and pitch one point of a pair of Compaſles in 
one of thoſe Diviſions, and extend the other point to 
either of the next Diviſions, and deſcribe with it a 
Circle round about the G/obe. Then remove the ſtand- 
ing point of the Compaſſes to either of the next Diviſi- 
ons in the Equinoctial, and in like manner deſcribe 
another Circle round about the Globe. 15h 
But note, that the moving Point of your Compaſles 
muſt be ſomewhat bended inwards; For elſe its point 
will nor deſcribe a Circle on the greateſt Extuberances 
of the Globe, but will flide off it. 5 

Thus ſhall the Ball or Globe be divided into eight 
Spherical Quadrants: Deſcribe as great a Circle as 
you can in each of theſe Quadrants, and each two 
Centers of every two oppoſite Circles ſhall have an 
imaginary Axis pals between them: And if the Globe 
be ſucceſſively pitcht upon all the reſt of the Centers, 
ſo as the imagined Axs paſling between it and its op- 

oſite Center, lie in a ſtraight line with the Ye and 
the Center of the Coller it is Turned in, the working out 
of all the Hollous on the Ball will be but common Turm- 
ers Work, as you will find hereafter. This is in brief 
the Theory: But to the Practice. 

You mult uſe an Hollow Alandrel, made fit ſtifly to 
receive the convexity of the Globe in its concavity, ſo 
as it may ſtick firmly in the Mandrel, in its poſition : 
And you mult take care _ in pitching the Ge into 

| .h z- h the 


ea 
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the Mandre!, that the imaginary Axis of the Globe 


( which is the Line paſſing between the two Centers of 
the two oppoſite Circles as aforeſaid ) lie in a ſtraight 
Line with the Axis of the Mandrel; which you may 
know by examining whether the Circle deſcribed with 


your Compaſſes (as aforeſaid ) on the Center ( aforeſaid) 


wabble not in a whole Revolution of the Globe, from the 
point of a Tool applied ſteddy to it. 

Having thus pitcht the. Globe true, and fixt it faſt 
into the Mandrel, you muſt begin to work with the 
Triangular Grooving Point ( deſcribed Numb. 1 1. F 5. 
and Plate 15.) placing the point of it pretty near the 


Center of the Circle, and work into the Ball with the 


Grooving Point, and ſo by degrees make a Hollow in 
the Ball ſo deep, and ſo wide, as you think convenient, 
I mean ſo deep from the Superficies of the Globe towards 
the Center of the Globe, and fo wide from the Center 
of the Circle deſcribed on the Superficies of the G/obe 
towards that Circle, as it may have a convenient Sub- 
ſtance between this Hole, and the next intended. to be 


Turned. 
Thus muſt every one of the cight Circles deſcribed 


on the Globe, be ſucceflively by the ſame Rule, and 
after the ſame manner be pitcht outwards, and fixt in- 


to the Mandrel, and then Hollowed out as the firſt 
was. Where note, that every Hollow is to be Turned 


to the ſame depth and width exactly as the firſt was: 


Which to do, you muſt uſe a Gage made of a thin Plate 
of Iron or Braſs, as is deſcribed in Plate 17. Fig. D. 
whoſe two ſides from a the Bottom of the Gage, to & 
the Shoulder are the depth of the Hollow from the Su- 
rficies of the Globe towards the Center: 5 b. is the 
width of the Hollow at the Superficies of the Globe; and 
a a is the bottom width of the Hollow; and the con- 
cave Arch between a a is an Arch that the Convexity 
of the little Solid Ball to be Turned within all the 
| Spheres 


\ 


8 
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Spheres muſt comply with. So that when each Hollom 
is Turned, the Gage muſt be put into it to try how 


the ſides of the Hollow complies with the ſides of the 
Gaze, and alſo how the Arch in the bottom of the 


Goge, complies with the ſurface of the Solid Ball in the 
middle. 


. Having thus Turned all the Hollous in the Globe, you 
muſt provide ſeveral thin and narrow Arching Grooving 


Tools, whoſe convex and concave Arches comply both 
with the Convexity and Concavity of each Globe, or 
Sphere, to be Turned within the outermoſt : So that be- 
gining at the bottom of the Hollow, you Turn juſt half 


way of the Solid Ball looſe from the Sphere it is con- 


tained in, viz. as far as the Equinoctial of the Globe ; 
and in thus Turning it, you muſt take great care, that 
the ſolid Ball on its Convexity and the Concavity of 
the Sphere it is contained in, be both at the ſame time 
Turned exactly Spherieal. | 
Thus one half of the Solid Ball being Turned Iooſe, 
you may in like manner Turn the next Sphere it is in- 
cluded in half looſe alſo: And ſo ſucceſſively as many 
Spheres as you liſt. ee 
Having thus Turned one half of all the Spheres Iooſe, 


you muſt take the whole Globe out of the Hollom Man— 


drel, and piccht and fix the Globe again into the Man- 

drel, fo as the imagined Axis of the Hullom oppoſite to 

the laſt looſned Hollow lie in a ſtraight line (as before 

was taught) with the Pike and Center of the Coller the 

Mandrel runs in, and then Turn the other half of the 

ee Ball and Spheres alſo looſe, as the firſt half was 
urned. | 


2 9. 2.2.8 
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ri « Globe with /ezeral boſe Spheres 
| in it, and a Solid Cube, or Dy, in the 

middle of it. 


His is Turned after the ſame manner the former 
| Ball was Turned; only inſtead of dividing the 
Equinoctial of that Globe into four equal parts, the 
Equinoctial of this muſt be divided but into three equal 
parts, and their Semi-Circle draw through the diviſions 
into. either Pole of the Globe : So ſhall the Globe be 
divided into ſix equal parts, or Segments; in each of 
which parts muſt be deſcribed a Circle, as was deſcrib- 
ed before in the Gloles of eight equal parts; and in theſe 
ſix Circles muſt be made ſix Hollows, as before there 
was eight: But inſtead of working the Bottom of each 
hollow Spherical, now the Bottom mult be wrought 
Flat: So ſhall the Cube when theſe ſix Hollows are thus 
made, be formed: and the Hollows being exactly of 
the ſame depth, and flat in the Bottom, the Cube or D 
will looſen, and each of the ſix Flats in the Bottom will 
become the ſix ſides or Faces of the Cube. 
The manner of looſning all the other inward Spheres, 
is-as the Former : Only, that was looſned with twice 
pitching the Ball in the Mandrel, becauſe the Centers of 
the Holloms lay oppoſite to one another; But to looſen 
this Ball will require three Pitchings into the Mandel; 
becauſe the Centers lie not oppoſite to one another. 


XXII. 7o Turn a Cube, or Dy, in an Hollow 
Globe, that ſhall have but one Hole on the 
outſide to work at. 


4: E Outſide of this G/obe muſt be Turned Round, 
Holl 


viz. Spherical, as the former, and fixed in an 
w Socket ( as before hath been taught.) Then muſt 


an 
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an Hole be Turned in the G/obe ſo deep and ſo wide 
as you pleaſe, as in the former Globes, and the Bot- 
tom of that Hole Turned flat, for one ſide, or Face of 
the Cube, or Dy : Then with a Semi-circular Tool looſen 


the whole Core, or middle of the Ball, and pitch the 


Core with the point oppoſite to the Center of thealready 
flatted face of the Dy, outwards againſt the Hole in the 
Globe, and ſo faiten it in this poſition, by powring in 
ſome melted hard Wax, or other Cement; and then 
with a flat Tool Turn the foreſide, (viz. the ſide oppo- 
{ite to the firſt ſide ) flat alſo: Which done, looſen it 
out of the Wax, and ſucceſſively pitch the other ſides 
to be Turned flat carefully againſt the Hole, ſo as all 
the ſides have right Angles to each other, and faſtning 
them with Wax, or Cement ( as before,) Turn them by 
the ſame Rule flat alſo. 

Now to make this Thing more admirable to the 
ignorant Spectator, you may make the Dy as big as 
you can, and the Hole you Turn it at as little as you 
can; that it may the more puzzle the Wit of the En- 
quirer to find how ſo great a Dy ſhould have Entrance 
at a ſmall Hole, unleſs the hollow Ball were turned 


in two Halves, Sc. 
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MECHANICK EXERCISES: 
OR, 
The Doctrine of Handy-Works. 


—_—_— — dt Mr 


_—_— = — — 


Applied to the AR T of TURNING. 


XXIII. Of Turning O val Work. 


that goes either with the Treddle-Wheel, or the 
great Wheel ; becauſe rhe Work muſt run always one 
way, if the Puppet be made to it with the Machination 
deſcribed in Plate 17. and an Iron Axis be made to car- 
ry the Work about, and to its end be fitted and faſt- 
ned a Braſs Coller, with a Female Screw in it, to ſcrew 
on the Mandrel that the Work you intend to Turn is 
SRC... 

To the Foreſide of this Puppet is faſtned at J, as on 
a Center-pin, a ſtrong Iron Coller marked 4 , and this 
Coller is called the Moving Coller ; becauſe it moves 


between the Iron Shackle c c, and the Fore ſide of the 


Puppet. Into this Moving Coller is fitted the Hollom 
Axt marked c, ſo as to turn round in it as if it were in 
any of the other Collers formerly deſcribed ; but the 
Moving Coller moving between the Shack/cs, and the 
Fore · ſide of the Puppet, carries the Follow Axis with it 
athwart the Puppet, even ſo far as is the width of the 
Hollow between the Shack/e, and the Fore-fide of the 

_— - Puppet, 


His Work may be perform d in the Common Lathe 


* 


an Ede'd, or a Pointed=Tool applied to it, receives that 
Oval Form which is made upon the Guide. 


Diameter is ſer into the Groove of the ad th 


Puppet. And thus by the moving of the Hollom Axis 


Turning · Numb. XIII. 


backwards and ſorwards the Work ſcrewed in it, having 


But to make it move thus to and from you, there 
are required ſeveral Machinal Helps: For there is a 
ſtrong Steel Bow as at a, faſtned about its middle part 
to the further ſide of the Puppet, which ſtands about 
an Inch forwarder than the Foreſide of the Puppet with 
its hollow ſide to the Workman. And to the ends of 
this Steel Bow is faſtned a ſtrong String of Gut, and 
to the middle of that String in a Noos is faſtned ano- 
ther ſtrong Guteſtring, with a Noos at its end. This 
laſt mentioned String is made exactly of that length 
that when the neareſt ſide of the Guide, vix. its leaſt 


and the Bow is ſtrained, and this String laid in the 
Groove of the String-pulley, the Noos at the end of it 
may be put over the Iron Button fixed in the top of the 
Moving-Coller. For then as the 7reddle-Wheel carries 
the Axis about, the Guide being firmly faſtned upon the 
Axis, comes alſo about; and having the Groove of the 
Guide-pulley ſet againſt the outer edge of the Guide, as 
the great Diameter of the Guide is turned againſt the 
Guidecpulley, the Moving-Coller being drawn by the 
ſtrength of the Bow, draws the Hollom Axis along with 
it, as alfo the Work ſcrewed in the Follow Axis: And 


thus as the ſmall Diameter of the Guide comes to the. 


Guide-pulley,the fmall Diameter of the Work is Formed ; 
and as the great Diamerer of the Guide comes to the 
Gaide-pulley, the great Diameter of the Work is formed. 
This is the Sum of Oval Turning. 
But chat che whole Machine may be yet better un- 
derſtood, I ſhall more particularly give you the names 


of all its parts, together with a Deſcription upon its 


moſt material parts, where the Fore-Puppet is more 2 


* 
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ly delineated in Plate 18. at A, where alſo ſome of the 
Members moſt difficult to be deſcribed, are drawn more 
at large by themſelves. 


a The Bow. 

The Moving Coller. 

cc The Socket in which the Coller is moved. 
4 The Stop-ſcrem, to take out when the Follow 4x13 
moves in the Moving Colter. > 

e The Hollow Axis. 

F The Head, in which is contained the ſeveral 
Guides. 

The Center Head. 

The Button. _ 

2 The Strin ey. 

&# The . nat 

1 The Guide-pulley. 


q r. Of the Hollow Axis, and its Shank, marked a 
| in Plate 18. 


* 


IHE Shan is a Bar of Iron about an Inch thick, 
and two Foot long, having in its further end a 
Center- hole to pitch upon the Pike in the further Pup- 
pet; but its hither end is made ſquare to fit tight into a 
ſquare Socket, in the Braſs Zo/low Axis: And when it is 
thus fitted into the hither end of the Brafs, it is Turn- 
ed true Cilindrically round, fo as to fit into the round 
Hole in the Moving Coller. The Diameter of the 
Round is about two Inches, and the length about two 
Inches ſtraight; but then a Shoulder is Turned to the 
Braſs Cilinder, to ſtop it from ſlipping through the 
Moving Center. In the Fore. end of this Fo/low- Axis(viz. 
in the Braſs Cilinder ) is Turned a wide Hole about an 
Inch and a quarter Diameter, and an Inch deep: And 
in this wide Hole is Turned a Female Screw with a 
| Liz courle 
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courſe Thred, to receive a Male Screw made behind the 
Mandrel that the Work is fixed upon. ö 
About the middle of this Iron Shan is placed a Pul- 
liey made of Wainſcot Board, about eight Inches Diame- 
ter, and an Inch thick, with a Groove on its outer edge 
about half an Inch wide, and half an Inch deep, for the 
String of the Treddle Wheel that carries the Axis about 
to run in: And between this Pulley you may (if you 
will) have ſeveral lengths of ſuch Male-ſcrews as was 
deſcribed Namb. 11.$ 6. I 4. and Plate 15. to make 
Screws with, if you pleaſe. | 


See the Figure a dc b, disjunct from the reſt of the 
Work. 


a The hinder end. ü | 
The Pulley of the Axis, or Wheel-pulley. 
The Hollow, or Hole in the Forc-end of the Hol- 


tow Ax. | Nu > 
& The Shoulder of the Hollow Axis. 


© 2. Of the Moving Coller marked b, in Plate 18. 


His whole Member is called the Moving Coller, 
chough the Co/ler ſtrictly is only the round Hole 
at a, into which the Follow Axw is 7 It is made 
of Iron to reach from its top at h ( the Button ) down 
to the bottom of the Cheeks of the Lathe, as at 4; up- 

on which Pin (as on a Center) the whole Mowing Colter 
moves backwards and forwards; its extream Breadth 
is about three Inches, and its thickneſs above a quarter 
of an Inch. Its Neck at c is claſped, but not fixed down 
to the Fore- ſide of the Puppet; for this Neck is only 
gaged in the Shackle marked c, ſo as the Neck (and 
conſequently the whole Moving Coller) may ſlide from 
end to end of the Shack/e forwards and backwards. 

d A ſmall Female Screw, into which through a Hole in 
the Shack/e is fitted a Male Screw to hold the Myving 
: ET Coller 


4. 
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Coller and the Shack/e together, that the Moving Coller T3 


may not move when only round Work is Turned in the 
Coller. © 


J 3. Of the Foreſide of the Puppet, and the Shackle 


marked c. 


"Nder this Shackle ( viz, between it and the Fore- 
ſide of the Puppet) moves the Neck of the S/id- 
ing-Coller from a to h, when the ends at cc are fixed 


down to the Fore-ſide of the Puppet with two Iron 
Screws. ME 


q 4. Of the Hollow in the Puppet marked d. 


N the middle of the Puppet is hollowed out a Hole 
about three Inches between the Fore and Back- ſide 
of the Puppet, and four Inches athwart the Cheeks in the 
Puppet, and four Inches deep: So that about an Inch 
of Subſtance remains on each of the four upright ſides. 
But the Top is quite open, (as at a) Through the mid- 
dle of this ſquare Hole runs the Iron Axis marked & 5, 
on which is fixed the ſeveral Guides that are to be uſed 
in this ſort of Working. 3 
It is open at the Top, that Light may be let in to ſet 
the Cui de- pulley to which Guide you pleaſe, and ir is open 
on the hither ſide as at e e, about an Inch and an half 
above and below the Axis, that the Guize-pulley may 
be flid on its Axis to any of the Guides. 

The Guide-pulley marked d, is a Braſs Pulley of about 
an Inch Diameter, and a little above a quarter of an 
Inch thick, having a Groove in the Edge of it to receive 
the Edge of the Guide. It hath in its middle a round 
Hole about half an Inch Diameter, which round Hole 
ſlips over a round Iron Pin of the ſame Diameter, mar- 
ed ff, fo as it may ſlide from one end of the ſaid 1 

in 


43 % „ | | * 
| Pin to the other, according as the Gz/des may be fixed 
towards either end. ag 


| 
| 
| 
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When it is uſed, the Groove in the Edge of this 


Cuide- pulley is {et againſt the Edge of the Guide, and 


being fitted tight on the round Iron iu aforeſaid, and 


the two ends of the Iron Pin faſt fixed into the Wood 


of the Puppet, the Guide- pulley may indeed move round 
on the Iron Pin; but the ſtrength of the Iron Pin, and 
Guide-pulley will reſiſt the extuberick parts of the Edge 


of the Guide; and ſo with the aſſiſtance of the ſtrength 


of the Steel Bow force the Guide and Hollow Ax to 
move backwards; and then an Edge-Tool held to the 
Work in the Mandrel ſcrewed in the Hollow Axis, will 
deſcribe the ſame Figure on the Work, as is on the out- 
er Edge of the Guide. | 85 
Note, that when you are at Work, you muſt keep 
the Hole in the middle of the Guide-pulley well oyVd, as 
alſo the round Iron Pin it ſlides and turns round upon; 
becauſe this Guide-pulley ought to run round: For then 
the Axis will have and eaſier and ſwifter motion, thc? 
it may indeed perform the Work if it run not rounc 


upon the Iron Pin. 


XXV. Of Roſe-Work, Sc. 


" 
£ ** 


Oſe-Werk Turning, or Works of any other Figure, 
are performed by the ſame Rule, and after the 
lame manner as Oval Work is made; only by changing 
the Guides,and uſing one whoſe outer Edge is made with 
the Figure, or ſeveral Figures you intend to have on 
your Work. | | 


XXV. 
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XXV. Of Zurning Swaſh-Work. 


— 


O the Turning of Swa/ſh-Work you muſt have two 
KF ſuch Puppets, as the Fore-puppet deſeribed in g 
22. And alſo a Round Swaſt-board, about ten Inches 
Diameter, and an Inch and an half thick, as is à in Fig. 
B. Plate 18. Upon both the flat ſides of this Sh 
Board, in a diametrical Line, is faſtned upright an Arch 
of a Quardrant made of a Steel Plate, about half a 
quarter of an Inch thick, and an Inch and a quarter 
broad, as at Y b, cc. The Convex edges of theſe Qua- 
drants are cut into Notches, like the Teeth of an Hand- 
Saw; that accordins as you may have occaſion to ſet 
the Swaſſ-Board more or leſs a-ſlope, you may be ac- 
commodated with a Notch or Tooth to ſet it at. This 
Swaſh-Board hath an Hole made about its Center, to 
{lip over the Iron Axis: And being thus ſlipt over the 
Iron Axis, you ſet it to that Slope you intend the Swaſh 
on your Work ſhall have. And to fix it faſt in this 
poſition, you muſt put the Blades of the Quadrants 
into two $S/7rs, made in the Iron Axis as at d d, and fir 
the two oppoſite Teeth againft the two outer Shoulders 
of the S/zrs. | 
You. muſt moreover make two ſtrong Steel Springs 
as at c c, to reach from the bottom of the outer ſides: - 
of the Puppets, being ſtrong nailed, or rather ſcrewed. 
down there, which mult reach up ſo. high as the Axs. 
And in the inner ſides of thele Springs muſt be made 
two Center holes for the points of the Axs to be fitted 
in : For the Oval-Ouide being fitted to one end of the 
Axis, and a Low-Puppet, as at f, wedged cloſe to one 
ſide of the Swaſh-Board, when the Swaſh-Board ſtands: 
in its greateſt declirity ; Then in a Revolution of the 
Axis, as the farther part of the circumference of the 
Swaſh-board comes to the Lou-Puppet, one Spring _ 


— 
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be forced backwards, and the other will ſpring for- 
wards; and an Edg d-Tool held againſt the Work fix- 
ed on the Axs, will make on the Work the Form of 
a Swaſh, &c. aa. >. © 
_ » Theſe Oval-Engznes, Swaſh-Engines, and all other Eu- 
gnes, are excellently well made by Mr. Thomas Ola field, 
at the ſign of the Flower-de-luce, near the Savoy in the 
Strand, London. * "ov 

Thus much of Turning : My next Exerciſes will (God 
| willing be upon the Art of Printing. | 


Numb. XIV. Turning. 


+ Explanation of Terms aſed i in theſe 
Exerciſes of Tuns, en 


el 


A. 


XIS. The imagined raight 1 Line that paſſes 

through the two Center-points that Turned Work 

is Turned upon. Thus the imagined Line that paſſes 

between the rwo Pikes through the Work in the 
Lathe, is the Axis. 

B. 

OW. The Bow that Common Turners uſe is de- 

ſcribed Numb. 10 F i. T 11. And the Bow that 

Oval Turners uſe is deſcribed N umb. Its 9 2 3; And 
Plate 17, 18. at 4. 

Button. The Button is deſeribed Numb. 14. 0 2 3.4 

Plate 17. at 5. 


Allippers. Compaſſes with bowed ſhanks to mea- 
ſure the Diameter of any round Body. See Numb. 
132. Fire and Place 4. t Or 
Center-Head. See Numb. 14. G23. and plate 172 at 2 
Cheeks. - See Numb. 10. FI. J 2. and Plate 12. 3 . 
Chock. Ses Numb. 11. Hs. 1 5. and Plare 13. at F. 


5. K A 
Cleaving-knife. See N umb. 12. 9 * and Plate 4 
at M. * 
Crant. The end of an Iron Axis turned Squate doen; 
and again turned Square to the firſt turning down, 
fo chat on the laſt turning down a Leather Thong 


K K ro 


— 
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ſlip't, to T read the Treddle-wheel about. 
Collar. -See Numb. rr. F 7. and Plare r3-arG HE 
Crook. See Crank.” 


3 See N umb. Io. F r. 1 8. aps .. 12. 


KE Baeel YE Numb. x. Fol. 6, Plane 1. . 
Fig. 8. at C. | 


_ Dral-Bench. See Numb. 12. F 12. Plate 14. at 424 44. 
eee 3 N amb. x. F 115 65 7 


Emale Screw. The Serew made in the round Hole 
of a Nur. 
Flat-Ohiſſel. See N ITY 11. 45 1d Pte 1 $2 at 


C C. 

6: 951 See N I it. $6. and Plate 1 . at 

I 
* 
Ouge. See Numb. Io. Ha. 1 1. and Plate TH at, 
86. 
Grear Wheel. See N umb. 10. s 1. Luz. and plate 
: At ͤ a. 


2 Hooks, See Numb. 11. 5 5. and Plate 15. at E. 
Grooving 7 vols. See 7 Haeols. ; 
Guide. See Numb. 14. $ 23. I 4. and plare 18. 


birt od See Numb. - $'23. 4. and Plate 18. 
At 4. 
Ead. See Numb. 14 0 23. and plate 17. 


Hook. See Numb. 2 L. and Plate 16. at B r. 
KE. B 3. 


Hollow Ax. See Numb. 17. 5 17. and Plate 17. at e. 


Hollow Mandrels. See Numb. 11. § 6. J 3: and Plate 
13 A F. 3» | 


I. 


Nen. NV. min 
\ 
J. 


T0yur Collar. See Numb. 11. F 7. and Plate 13. 
at G. 


* 
Athe. See Numb. 10. J 1. and Plate 12. 1 
Legs. See Numb. 10. F 1. and Plate 12. ataaaa. 


*. 
Ardret. See Numb. 11. S6. II. 0 Plate 13. 
atF,x.F2.F3.F 4. 
Hal. See Numb. 12. 8. and Plate 13. at K. 


Male-Screw. The Screw made upon a Shank,or Pin. | 
Moving-Collar. See Numb. 14. $ 23. © 2. and Plate 
18. at 6. 1 


IC. A piece of Iron that a Female Screw is made 


in . 
p. 


Ike. See Numb. 10. f 1. J 5. and Plate 12. 
Pin Mandrel. See Numb. 11. F 6. © 2. and Plate 
8 


Pole See Numb. 10. 1. J. 9. and Plate 12 at /. 
Puppet. See Numb. 10. G r. 13 3: and Plate 12. at c c. 


R. 


Eſt. See Numb. 10. $1.76. and Plate 12. ate. 
Rowler. See Numb. 1 1. 6. and Plate 13.F . 


Sr 
8 Sou N 5 IT. 4 6. 14. and Plate 
13. at F 4. 
Seat. See Numb. 10. F 1. © 15. | 
Shackels. See Numb. 14. $23. 12. and Plate 18. V 
1 K K 2 Side- 


at 5. 


— —— — — * 14 


2 ee ee XV. 


Side-Reft. See Numb. 10. F 1. 7. and Plate 13. at e. 
Soctet. See Choct. 

Steel Bow. See Numb. 14. f 23. and Plate 18. at 8. 
. Stop-Screw. See Numb. 14. $ 23. and Plate 17. at d. 
String. See Numb. 10. 9 I. and Plate 12. at vw. 
String-Pulley. See Numb. 14. C 23. and Plate 17. at i. 

Swaſh, A Swaſh is a Figure whoſe Circumference is not 

Round but Oval; and whoſe Moldings lie not at 
Right Angles, but Oblique to the Axis of the Work. 
See Numb. 14. F 25. and Plate 18. at Fig. 83. 

Swaſh-Board. See N umb. 14. $ 25. and Plate 18. at a 

in Fig. B. 
Sweep. Sec Numb. 13. s 19. and Plate 16. at D. 


T. 


Red. See Numb. 12. S 13. Fol. 209. 
Tredale. See Numb. 10. F 1. and Plate 12. at 7. 
Treddle Wheel. See Numb. 10. C1. 13 
Turn- Bench. See N umb. 13S 18. and Plate 16. at 0. 
MW 


| Alte: When a piece & Work is not pitcht true 
upon its Centers, it will in a Revolution in- 
li more on one {ide of its Circumference than on 


its * ſide. See Numb. 14. § 2 3. and * al 
at 4. S7 
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MECHANICK EXERCISES: 
Roa Fo OC | 2 L008 
The Doctrine of Handy-Works. 


W 2 — 


Applied to the Art of Bricklayers-Work. 


Definition. 


Be is an Art Manual, which Joins ſe- 
veral Bodies ſo together, that they adhere like one 
| entire Body. 
Whether the White Maſon, which is the Hewer of 
Stone, or the Red Maſon, which is the Hewer of Brick, 
be the moſt Ancient, I know not; but in holy Writ, 
we read of making of Bricks, before we read of Dig: 
ging or Hewing of Stone; therefore we may ſuppoſe 
the Red Maſon (or Bricklayer) to be the moſt ancient. 
The method that I ſhall uſe in Treating of this Art 
ſhall be this. 

Firſt, I will ſhew what Materials they uſe, and their 
Compoſition  « 

Secondly, | will treat of their Tools, and deſcribe 
their Names and Uliſes. 1 
Thirdly, I will declare their Method of Working, 
both in Bricks, Tiles, c. | 


Aud Firſt of Materials. 


r 


2 * 1 


— — 
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N Hich are Compriſed under Six heads, zz. 
Y Y I. Bricks, 2. Tiles, 3.Morter, 4. Laths, 5. Nailes. 
6. Tie-pins. | | | 
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Nimb. I. 


Rs. t 1 


Hey are Ae of Earth, of which ce whiteiſh 
Chalky ſort of Earth, and the Rediſh are the 


At Lunenburgh in Saxony, they make them of a fat 
Earth full of 4/om. Alſo there are good Bricks made at 
Pitane in Aſia, of a Pumice fort of Earth, which being 
dryed, will ſwim in Water and not Sink. 

Likewiſe the Antients made them of Earth which 
was Sandy. s 

But here in England they are made for the moſt 2 


of a yellowiſh coloured fat Earth ſomewhat . 


And they are made of ſeveral 2 ts and fees." I 


N. Holland they make ſmall ones, being about Six 
Inches __ Three mine Broad, and One _ | 
in thickneſs. 
Which fort of: Bricks, is commonly uſed: here in 
England, to Pave Yards or Stables withal ; and they 
makea good Payement, and are very Durable, and 
being laid edge ways looks — ef] pecially if 
laid em bone faſhion. 


rey are alſo uſed in Soap-boilers gw” and in making 
5 of Ciſterns. 


HE FORAY Bricks that are made haven in Eng- 
land, are Nine Inches in Length, Four Inches and 
Lin Breadrh, and Two and an half in Thickneſs ; and 


5 ſometimes Three Inches thick. 


m Counties in En gland afford Barth for the wed of 
Bricks. | 


Ur che beſt Earch chat we have in Bug/aod for 
making of Bricks, is in the County of Kent, from 


whence we © have moſt of the Bricks which are Rubbed 


and 


0 


and Hewed for the Ornaments of the chief Fronts in 

the City of London: The Ornamental part of which 
Fronts, are done with the Reddeſt Bricks they can 
pick from among them ; and the Rough or Plain Work, 
is done with the Grey Kentiſh Bricks; alſo thoſe Grey 
Kentiſh Bricks are uſed in making of Ciſterns to hold 
Water, and Horſe-Ponds, and alſo Fats for Soap-Boi- 
lers; and I am of the Opinion, that no time will Im- 
pair or decay thoſe Grey Kentiſh Bricks: But, as Pliny 
lays, ( ſpeaking of Bricks, ) that they will laſt to 

rernity. 

There are alſo in moſt Counties of England, Bricks 
made for the Paving of Floors of Rooms, Cellars, Dary- 
houſes, Sc. which are made of a ſtonger ſort of Earth, 
than the Common Bricks for Building, the Earth be: 
ing a kind of C/ay, and in ſome Countries are called 
Us Bricks, which are dearer than the ee Bricks 
by about Six Shillings in a Thouſand. 

"Likewiſe in ſeveral Counties, but chiefly in Surrey, 
are made Paving Tiles of Three ſeveral Magnitudes ; 
the largeſt ſort being Twelve Inches long, and Twelve 
broad, and one Inch and an half in Thickneſs, <1 

The Second fort are Ten Inches long, and Ten In- 
ches Broad, and one Inch and a Quarter thick. 

The Third ſort are Eight Inches long, Eight Broad, 
and one Inch thick. - 

Eirher of which ſorts being Polliſhed or rubbed with 
ſharp Sand on the Surface, — the joints made exactly 
ſquare, and che ſides equal, by hewing them with a 
Brick Ax, and rubbing them on a rubbing Stone wich 
Sand, makes an Excellent Pavement and Pleaſing 
to the Eye, efpecially when laid Arris ways. 
Having thus deſcribed the ſeveral ſorts of Ricks, 
and alſo Paving Tiles, we come in the next place to 
Treat of Iiles, made and uſed in the Covering of Roofs 
of Houſes, both Publick and Particular, of which are 
Four forts or Kinds. e > TU 


4 ; Brick-lapers Work. Numb. I. 
The Firſt ſort are called Plain Tiles, being made of a 
ſtrong fort of Earth like CI; and are, or ſhould be 
Ten Inches and an half in Length, in Breadth Six In- 
ches and a Quarter, and in Thickneſs Three quar- 
ters of an Inch. Mn | 2895 21 
The ſecond ſort are Gutter or Hip Tiles, which are 
uſed ſometimes for Vallies and Hips of Reoffs, altho 
here at London, the Vallies are commonly Tiled with 
Plain Tiles, and the Hips with Ridge, or (as ſome call 
them) Roof Tiles: Theſe Gutter Tiles are in Length 
Ten Inches and an half, with convenient Breadth and 
Thickneſs accordingly, and are made Circular or hol- 
low, and wider at one end than at the other. Eres 
The third ſort are Ridge or Roof Tiles, being in length 
| Fhirteen Inches, and made Circular breadthways like 
an half Cylinder, whoſe Diameter is about ren Inches, 
or more, and about half an Inch and. half a quarter in 
thickneſs : Theſe are laid upon the upper part, or ridge 
of the Roof, and alſo on the Hips 
The Fourth fort arc Pax-7zles, being about thirteen 
Inches long, with a Nob or Button to hang on the 
 Laths, and are made hollow or circular breadthways, 
being eight Inches in-breadth, and about half an Inch 
in thickneſs, or ſomewhat more. The beſt ſort of theſe 
are brought from Holland into England, and are cal- 
led Flemmiſh Pan-Tiles, we having ſuch Tiles made 
here in England, but not fo good: Which Flemmiſb 
Tiles are ſometimes glazed, and are of a Lead, or blew- 
iſh colour, and being glazed they are very durable and 
handſom. © WET Borgir BAS I. : 
Having done with the Deſcription of Tiles, for the 
Covering of Roofs, we come in the next place to treat 
of Morter, and firſt of Lime, being the chief Material 
of which rhe Morter is made, for the Cementing 
or Joining of Tiles, as well as Bricks together, we will 
Treat of. it in the firſt place. of 


Numb. 1 vricilapers . 5 
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Here are two ſorts, one made of Stone, Which is 
the ſtrongeſt, and the other of Chalk, both 
— being burnt in a Nilne. 

The Lime that is made of ſoft Stone or Chalk is uſe- 
ful for Plaſtering of Seelings and Walls within Doors, 
or on the inſides of Houſes ; and that made of hardStone, 
is fir for Structures or Buildings, and Plaſtering with- 
out Doors, or on the out ſide of Buildings that lies in 

the Weather; and that which is made of greaſy 
clammy Stone, is ſtronger than that made of lean poor 
ftone; and that which is made of ſpongy ſtone, is. 

lighter than that made of firm and cloſe ſtone ; that is 

again more Commodious for Plaſtering, this for Buil= 
din 

Alto very good Lime may be made of Mill Jones” . 
not courſe and Sandy, but fine and Greaſy. 1 

Likewiſe ofall kinds of Flints (but they are had 
to burn except in a Reverbratory Kiln ) except thoſe that 
are roled in the Water, becauſe a great part of its in- 
creaſe goes away by a kind of Glaſs. 


But the Shells of Fiſh, as of Cockles, Oyſters, &. 
are good to burn for Lime. 


and the Fire in Lime burnt, Aſſwages not, but lies 
hid, ſo that it appears to be cold, but Water excites it 155 
again, whereby it Slacks and crumbles into fine powder. » 
Lime alſo is uſeful in divers things, for tis uſeful in 
Oyles and Wines, and good to ' Manure Land with; 
ſome ſeaſon new Wine with ir, mittigating the * 
fantneſs of the Wine cherewitll. 
Moreover quick Lime being caſt into an 1 Arched 
Vault, and Water thrown N it, conſumes dead Bo- 
nn put cherein. t fin 
Alſo Diers and Turi ah likewiſe P byficians, uſe 
* but they chooſe the neweſt, to wit, chat which is 
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£6: | . Bticklapers Wok. Numb. I. 
is newly drawn out of the Kiln, and not flack'd with 
Water or Air. 
It will burn fo n that it makes cruſts, 
aud will fire Boards or Timber againſt which it lies; 
but being ſlackt for ſometime, it burns no more, yet 
it warms and dries, and diſſolves Fleſh; and being 
waſhed three'or Four _— it Bites or Ears: now bur 
dries quickly. 
Lime mixt with Sand is much uſed in Buildings, 
| and Vitruvius ſays, that you may put three parts of 
Sand that is digged (or pit Sand) and one part of Lime 
to make Morter ; but if ike Sand be taken out of a 
River, or out of the Sea, then two parts thereof, and 
one of Lime; as alſo to River or Sea Sand, if you put 
a third part of Powder of 7zles or Bricks, (to wit, 
Tile, or Brick duſt ) it works the better. 
Bux Vitruuius his Proportion of Sand ſeems too much, 
che? he ſhould mean the Lime before ic is ſlacked, 
for 0ne-Buſhel of Lime before it is d, will be Five 
Pecks after tis ſlack c. 
Here at London, where for the moſt 1 part our Cas is 
made of Cha/k, we put about Thirty Six Buſhels of 
Pit Sand, to Twenty Five Buſhels of Quick-Lime, that 
is about one Buſhel and halfof Sand, to one Buſ hel of 
De 
And Lime mixt with Sand, a ks. into Morter, 
if it lie in an heap. two or Three Mears before tis 
uſed, it will be the ſtronger and better, and the rea- 
ſon of fo many inſufficient By Buildings, i is the uſing of the 
Aorter, as — as tis made, as Agricola ſaith. 
Moreover there is other Morter uſed in making of 
Watetr-courſes, Ciſterns, r &c. which is very 
hard and durable, as may be ſeen at Rome, at this 
day, which is called Maltha, from a kind of Bitumen 
Dug there; for as they build moſt firm Walls thereof 


* ſo they uſe it in making of Ciſterns to hold 
Water 


Numb. L. Bricklapers Mok. 7 
Water, and all manner of Water-works; and alſo in 
| finiſhing or Plaſtering of Fronts to repteſent Stone. 

And I find two kinds of Artifices uſed by the An- 
tients, both of which is Compounded of Eime and 
Elogs- reaſe, but to one is added the Juice of Figs, and 
to 5 other Liquid Pitch; and the Lumps of Lime 
are firſt wet or Slack'd with Wine, then Pounded or 
beat with Hogs-greaſe, and Juice of Figs, or with the 
ſame and Pitch; that which hath Pitch in it, is blacker 
and eaſily Diſtinguiſhed from the other by irs Colour, 
and that which is Plaſtered with this 7. arrace, is done 
over with Linſeed Oil. | 
Metaliſts uſe a kind of Tarrace in 1 their Veſſels foe 
fining of Metals, thet the melted Mettle run not out; 
for as the Moderns reſtrain Water, and contain it, ſo 
the Antients, this liquid Metcal, and ris compotinded 
or made of Quick-Lime and Or ' Blood the Lime being 
beat to Powder and fifted, and chen mixt with the 
Blood and beat with a be, 

But their Cement differs from both . Malebas in 
Compoſition and uſe, for tis made of Duſt or Powder 
of Marble, and Glew made of Bull or Ox Leather, and 

with this they glew pieces of Marble or Stones to- 
gether. 

In later times, two kinds af Cm are in 1 in in 
both which they uſe the Powder of Marble, or other 
Stone, to one is added the Whites of Eggs, to the o- 
ther is added Pitch; to theſe ſome add other things, 
as the Grayers of Gems, Huy make i it of 7. He Duſt and 
Pitch. 
| Another Material which Arielle bo are Poste, 
. - which are made of heart of Oak, for out fide Work, as 
Tiling and Plaſtering; and of Fir for inſide Plaſtering | 
and Pantile Lathing ; their uſual lengths being 5 Foot, 
and 4 Foot, and ſometimes longer or ſhorter ; their - 


Breadeh ſomerimes 2 dunner and one . and an * 


8 Bricklapers Wozk, Numb. I. 
the thickneſs about r of an Inch or thicker: But for 
Pantiling, the Laths, are about Ten Foot long, one 
Inch and half Broad, and half an Inch or more thick. 
Another Material is Nails, of which they uſe three 
forts, one is called Reparation or Lath Nails, which 
are uſed for plain 7z/e Lathing, and outſide, and in- 
ſide Lathinz forPlaſtring ; another ſort are four Penny, 
and Six Penny Nails, uſed for Pantile Lathing; and 
a third ſort are great Nails for Scaffolding. 
Moreover they uſe Tile-Pius, which are ſometimes 
made of Oat, and ſometimes of Fir, which they drive 
into holes that are made in the Plain Tiles to hang 
them upon their :Zathing, . 
They alſo put Ox or Cow Hair into the Mortar which 
they uſe for Plaſtering, being called Lime and Hair, 
Which Hair keeps the Mortar from Cracking or Chap- 
ing, and makes it hold or bind together. 
And whereas they make uſe of the ſharpeſt Sand 
they can get (that being beſt) for Morter, to lay 
Bricks and Tiles in; ſo they chooſe a fat Loamy or 
Greaſy Sand for Inſide Plaſtering, by reaſon it ſticks 
together, and is not ſo ſubject to fall aſſunder when 
they lay it on Seelings or Wallis. EY 
Having given you an account of the ſeveral Mate- 
rials that are uſed in Bricklayers Work, we ſhall in the 
next place Treat of their Tools and their uſes, which 
are as follows. 
| Tools uſed in Brick Work. 
4. A. Brick Trowel to take up the Morter with, and 
3 to ſpread it on the Bricks, with which alſo 
they cut the Bricks to ſuch lengths as they have occa- 
ſion, and alfo ſtop the joints. LS 
2. A Brict Ax, with which they cut Bricks to what 
hape they pleaſe, as ſome for Arches: beth ſtreight 
and Circulat, others for the mouldings of Architecture, 
as Archytrave Friez and Cornice. | 3. A 


"e 


Numb. IJ. Brſcklaters Wojk. 
3. A Sawe made of Tinn, to ſawe the 
they cut. 4 „„ hh 
4- A Rab-ſtone, which is round, and is about four- 


oe 
Bricks which 


teen Inches diameter, and ſometimes more or leſs ar 
pleaſure, on which they rub the Bricks which they cut 
into ſeveral ſhapes, and alſo others which they cut not, 
being call'd Rubbed Returns, and Rubbed Headers and 
Stretcber . „„ 

A Sgaare, to try the bed of the Brick, ( vix. that ſide 
which lies in the Morter) with the ſuperficies or face 
of the Brick, to make the Brick ſquare, or at Rect- an- 
gles one ſide with the other, which is done by rubing 
it on the Rub - tone till it exactly anſwers, or fits to 

the Square. 
6. A Bevel, by which they cut the underſides of 
the Bricks, of Arches ſtreight or circular, to ſuch ob- 
lique Angles as the Arches require, and alſo for o- 
RUS... ET FF 
7. A Small Trannel of Tron, or a large Nail ground'd 
to a fharp point, with which they mark the Brick, ei- 
ther from a Square or Beyel, or a Mould made of thin 
Wainſcot, or Paſtboard, to dire them in the cutting 
8. Some uſe a float Stone, with which they rub the. 
moulding of the Brick, after they have cut it with the 
Ax, prerty near to the Pattern deſcribed on the Brick, 
by the Trannel from the Wainſcot, or Paſtboard Mould, 
that ſo they may make the Brick exactly to anſwer 
to the Pattern or Mould. Others uſe no Stone at all, 
but cut the Brick exactly to the Pattern with their 
Brick-Ax, leaving the Ax ſtroaks to be ſeen on the 
Brick, which, if they be ſtreight and parallel one to 
another, look very prettily, and is the trueſt way of 
Working; but then they muſt take care, to Ax the 
Brick off with an Ax that is exactly ſtreight on the 
edge, that the moulding in the Brick be neither round 


C nor 


"I  Bricklapers Wozk. 
nor hollow, from ſide to fide of a Header, or from end 
to end of a Stretcher, * Var 
9. A Little Ruler, about Nn in length, and 1 
Inch and æ broad, which they lay on the Brick to draw 

ſtreight Lines by, with the Na „„ 
150. A Banker, to cut the Bricks upon, which is a 
piece of T imber about ſix foot long, or more, accor- 
ding to the number of thoſe who. are to work at it, 
and 9 or 10 Inches ſquare, which muſt be laid on two 
Piers of Brick, or fixt on Bearers of Timber abour.three - 
foot high from the Floor, on which they ſtand to work. 

11. They work up a Pier of Brick-work, abaut the 
Hite height to lay their Rubbiug- Stone upon, which 
muſt be Rid! in Morter that it may lye faſt. 

I2. A Grinding-Stone, to ſharpen their Axes, . Ham- 
* Trowels, Sc. upon. 
| A Pair of Line Pins of Iron, with a knork, of N 

Line on them about ſxty feet in length, to. lay each 
Row, or Courſo of Bricks, level on the Bed, and ſtreight 
on the Surface by, a Line ſeldom holding to ſtrein, or 
draw ſtreight in length, above 50 or 60 feet. | 

14. A. Plumb Rule about 4 foot long, with a Line 
and Plummer of Lead, to —_ their Work upright, or 
perpendicular. withal. 

15. A Level, about 10 or 12 foot long; to ſet out 
their Foundations level, or parallel to the Horizon, and 
alſo to try whether the Walls of the Building, or Jambs 
of Chimneys, be carried level, as they raiſe the Work, 
that ſo they may bring up all their Brick work to an 
exact horizontal height, at the laying on of ever floor 
of Carpentry. 

16. A Large Sguare, to ſer their Walls at rectangles, 
which may alſo be dene without a Sguare, by ſetting 
6 foot from the angle one way, and 8 foot the other 
way, then if the Diagonal line, or Hy potenuſe, be ex- 

aQly. 10 ſeet, the angle is a rectangle: If nor; your. 


— 


Numb. L. 


— 


muſt ſer the Wall that w be is to 180. 


her, either this or that way, till che two meaſures f 


and 8 fect anf er exactly to . 
17. A Tex Foot and a Five Foot Rod, as alſo a Tw, 


Foot Rule, to take and lay down Lengths, and Breadths, | 


and Heights. 

18. A Joiuting Rale, about 10 foot long, and our 
4 Inches broad, whereby to run the long Joints of the 
Brick- work. 

19. A vonner of Tron, with which, and the PENS] 
Rule, they joint che long Joints, and alſo the Croſs 
2 theſe bein 8 done with the Fointer withour the 
Rule. 

20. Compaſſes, to Fvſeribe the feveral Mouldings on 
Mainſcot or. Paſtboard. | 

21. AHammer, to cut Holes i in want and drive 
Nails for Scarfolding, . . 

22. A Rammer, to Ramm tlie Foundations 


23. f Crom of Iron, to dig through a Wa wA 1 


2 2 Piel Ax. 3 
The NMauner and Shapes of the foreſaid N ho" may 


ſee in Plate 1. and the Name of each Tool in e, : 


8 


rer the: Plate wherein _— are delineated. 
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The Names and 11 les 15 yeni relating, to Tying. | 


1. 2 Talliz enge, to nail « on the Laths withal, 


ing Raining I in. | 
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ang. briſning it. 
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3. ATyling Trow?), to take wp. the Morter and lay it 


on the Tiles, it being lon ger and.narrower than a Brick- 


þ Trowel, altho for a ſhift many times they uſe a Brick- 


Trowel to Tyle withal, when they have not a. Hliug- 
7. rowel. | 

A Boſe, made of Wood, wick an Tron Hook, to: 
hang on the Latbs, or on a Ladder, in which the La- 
bourer puts the Morter which the Tyler uſes. 

A Striker, which is only a piece of Lath about: 
10 Inches long, with which they ſtrike, or cut off the 
Morter at the 1 of the Tiles. 


6. A Broome, to Iweep t the Tyling after tis Qrooke. . . 


f the Names and Uſes of. Tools relating 
to Plaſtering: | 


* 


* 


Lathing Hammer, being: tlie ſame as . im 
Tyling g, with which the Laths are nailed on 
with its head, and with its Edge they cut them to any. 


length, and likewiſe cut off any part of a Quarter, or 


Joyſt, that ſticks further out than the reſt. . 


2. ATLaying Trowel, to lay the Lime and Hair with | 


all upon the Laths, it being larger than a Brick Trowe!, 


and faſtned to its. Mein a different manner from the 


Brick Trowell 


4A 2 I dads of Wood abour the bigneſs of a_ 
ſquare Trencher, with a handle to hold it by, whereon 


the Lime and Hair being pur, they rake from it more. 


or leſs as they pleaſe: 


4. A* Setting Trowel, being 186 than che 2 
Trowel, with-whick' they finiſh clic Plaſtering when it 


5 


is almoſt dry, either by Trowelling and brifhing ic 0- 


ver with fair Water, or elſe by. laying A chin Coat of. 
fine Stuff made of clean Lime, and mixt Ek Hair wich- 
out any. Sand, and ſetting i t, that is to fay, Trowellinig - 


5% K* 


Numb. I. Bricklapers ozk. n 3 
5. A ſmall Pointing Trowe!, to go into ſharpAngles. 
6. Briſhes, of three ſorts, vix. A Stock Briſh, a Round 
Briſh, and a Pencil. With theſe Briſhes, they wet old 
Walls before they mend them, and alſo briſh over their: 
new Plaſtering when they ſer, or finiſh it, and moreover 
white and ſize their Plaſterin g with them. The Pencil, 
or Drawing Tool, is uſed” in blacking the bottoms, or 
lower parts of Rooms, &c. | 
7. Floats, made of Wood, with handles to them, 
which they ſometimes uſe to float Seelings or Walls: 
with, when they are minded to make their Plaſtering. 
very ſtreight and even, theſe Floats being ſome larger, . 
d ſome leſſer, than the Laying Trowels : Likewiſe. 
they uſe Floats made to fit to Mouldings, for the fin- 
iſhing of ſeveral ſorts of Mouldings with finiſhing Mor- 
ter to reprefent Stone, ſuch as Cornices, Facias, Archy-- 


1 


The finiſhing Morter to repreſent Stone, ſſiould be 


made of the ſtrongeſt Lime, and the ſharpeſt Sand you 


can get, which Sand muſt be waſhed in a large Tub, 


very well, till no Scum or Filth ariſe in the Water, 


when you ſtir it about, which ſometimes will requite 
to have clean Warer 5 or 6 times, when the Sand is 
ſomewhat foul; and it requires a greater Proportion 
of Sand than the ordinary Morter, becauſe it muſt de 
extreamly beaten; which will break all the Knots of 
Lime, and by that means it will require more Sand. 
8. Streight Rules, of ſeyeral lengths, to lay Quines 
ſtreight by, and-alſo to try wherher the Plaſtering: Fe . 
laid true and ſtreight, by applying the Rules to their” 


Work. ot e ee ee, 
r . A .T - 


"7d. Some uſe x Badger or Poeker to hung by their 
fides, to put their Nailes im when they Lal, aud others 


Tuck and tye up their Aprons, and put. the. Nailes:-, 
there... Having 
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5 18. Btichlaners he,. Nun. L 
aying giern yo 2 Deſcription of. the ſeycral 7oo!s 
an uſes, chere are ſome things yet remaining, which 
though they cannot be properly called Jools, yet they 
are Utew/uls, nn ne 10 e well ee 
ee. 
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= e ſcyeral le RE 28 8 eee. 
|: Story, and one Story Ladders, Se. 
; by — Tir. "Poles of ae ae, Ih Standards and , 
gers for Scaffolding. \\ 4 3991; v4” 
3. Putlogs, 7 5 te pieces ol, Timber, 'or. ſhort 
Poles, about 7 Foot long, which lies from the Led. 
gers into their Brictwort, to bear the Boards they Hyd 
on to Werk, and to lay Bricks and. Morter upon. 
4. Fir Boards, about 10 Foot long, and any 5 Fg drh, 
but commonly about a Foot broad, becauſe for the moſt. 
part, four of them in breadth, makes the bre 141 
the Scaffold: Which Boards ought to dec * 
or two Inches in thickneſs, are Sonnen . they 
make uſe of ſome, which are not above one In 
which are ſometimes ſubject to break, eſpecially when 
the Puthogs lye far aſunder from one another, WR 
5. Chords, which ſhould be well Pitched to preſerve 
«them from the weather, and from 2 with which 
ve faſten che Ledgers to the Standards, or upright 
er n 
6. Sicut of Ne yceral > larger, others leſſer, 
ſome finer, others courſer, to ſift the Lime and Sand 
withall, before they” wet it into e Lime and 
; Hair. 9 | 


LS AA o Wk} onde 


7. A i Beater, Shov OSS Backer. 


and Hod, wh commonly Hom 4 to Brictlaiers Le. 
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Numb. I. Bricklapers Mom. 15 
8. ASkreen made of Boards and Wyer, which per- 
forms the Office '6f a+ Sieve, and wir which one 
Man will Skreen as much Lime; mint with Sand or 
Rubiſh, as two Men can with à Sieve.” bog 5 

9. Boards or Tubs, to put the Morter in. 
And except my memory fails me, theſe are al or - 
= _ uſual Tools and Utenſils; which they-make 2 
uſe o D 121-5 

Having: now given'you an account of cheir ſeveral 
Materials, together with their neceſſary Tools and 
Utenſils; we ſhall proceed in the next place to Treat 
of their Method of working, which is Various, ſome - 
working after a Pertek Method, erf more cr mae el 


guy camag. ec en | 
#. 


An Fi of Fo ere e 


4 518 uſual; TOE) allo TRY convenient; toe any 

perſon befote Re begins to · Erect a Building, to- 
8 Deſigns or Draughts drawn upon Paper orVellum,. 
and alſo if it be a large Building; to have a Model of i ir- 
made in Wainſcot ; in which Deſigns and Model, the 
Ground Plat or Ichnegraphy of each Floor or Story, 
is Delineated and repreſented: As alſe the faſhion and 
form of each Front, together with the Windows, Doors, 
and» Ornaments, if they intend. any, to wit, Facias, - . 
Ruſtict Quines, Architraves, Friezes and Cornices, are 
to be ſhewn in the Draughts or Deſigns of the Uprights - 
or Orthographyes.. 

If more Fronts-than one be ſhewn Perſpetively in 
one Draught, then tis called Scexography, which is not 
eaſily underſtood, except by thoſe who underſtand the. - 
Rules of Perſpedl ine. 

Therefore it will be more Intelligible tothe ſevera! 
Morkmen, to have a Draught of each Front in a Pa- 
* 


\ 
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per by it ſelf, and alſo to have a Draught of the Ground- 
Plat or Ichnogtaphy of every Rory; in a Paper by it ſelf; 
becauſe many tunes the Conveniences, or Contrivances - 
in one Story, differs from thoſe in another, either in 
bigneſs of Chimneys, or diviſion of the.Rooms, ſome 
being lager in one Story than another, and ſometimes 
beg more Chimnies in one Story than in ans- 
— &c. 1 5 5 | Is 30 51. 
All which things being well conſidered, and drawn 
on Papers, or a Model made thereof, before the Build- 
ing is begun, there will be no need of Alterations, or 
Tearing and pulling, che Buildigg to pieces after it is 
kegun 3 for beſides the hindrance of t e Procedure of 
the Work, it makes the Building lame and Deficient, 
nothing being ſo well done, when tis put up, and pul- 


led down, and ſet up again, as if it were well done at 
firſt. r 


Beſides it makes the Workmen uneaſy, to ſee their 
Work, in which they have taken a great deal of pains, 
and uſed. a great deal of Art, to be pull d to pieces. 

The drawing of Draughts is moſt commonly the 
work of a Surveyor, although there be many Maſter 
Workmen that will contrive a Building, and draw the 
Deſigns thereof, as well, and as curiouſly, as moſt Sur- 
veyors: Vea, ſome. of them will do it better than 
ſome Surveyors; eſpecially thoſe Workmen who un- 

.derſtand the Theorick part of Building, as well as the 
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MECHANICK EXERCISES: 
OR, 

The Doctrine of Handy-Works. 


72 WT. _ WY Y a 3 __ = — 


And now Concerning the Foundations. 


Fter the Cellars are dug, if there are to be any, 
or, if none, after the Trenches are dug, in which 
the Walls are to ſtand ; the Maſter-Bricklayer, 
or elſe his Foreman ( which ought to be an ingenious 
Workman ) muſt in the firſt place try all the Founda- 
tions, in ſeveral places, with an Iron Croe, and Ram- 
mer, or, indeed, with a Borer ( ſuch as Well-diggers 
uſe, to try what Ground they have to produce Water) 
to ſee whether the Foundations are all ſound, and fit to 
bear the Weight whicli is to be- ſet upon them. If he 

find any part of the Fundations defective, he ought 

to dig it deeper till he comes to firm ground ; or if it 
proves to be looſe, or made Ground to a great depth, 
then he muſt take care to make it good and ſufficient 
to carry its Weight by Art, which may be done ſeve- 
rat WM.. a. 
Firſt, If the Foundation be not vety looſe, and inſuf- 
ficient, it may be made good, by ramming in great 
Stones with a heavy Rammer, the Stones being pla- 
ced cloſe together, and about a foot wider on each 
ſide of the Trench than the width of the Wall is to be; 

| becauſe all Walls ought to have a Baſis, or footing, at 
leaſt 4 Inches on a ſide broader than the rhicknets of 
the Wall; which Stones being wellrammed, and tlie 
. Baſis. being 8 Inches more in breadth than the thick- 

D neſs 
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neſs of the Wall, and this 8 Inches being ſet off, about 
one Inch, or one Inch and an half at a time on both 
ſides (that ſo. the middle of the Wall may ſtand on 
the middle of the Baſis ) may make the Foundation 
good, and able to bear its Burden. 

But if the Foundation be ſomewhat worſe than as a- 
foreſaid, then he mult get good: pieces of Oak, whoſe - 
length muſt be the breads 1 of the Trench, or about 
two foot longer than the breadth of the Wall, which 
mult be laid croſs the Foundation about two foot aſun- 
der, and being well rammed down, lay long Planks - 
upon them, which planking need not be the length . 
of the cross pieces, but only 4 Inches of a ſide wider 
than the Baſis, or footing of the Wall is to be, and 
wo or ſpiked down to the Hicoes of Oak on Which 

„ 

Bot "it the Foundations be ſo bad that this will not 
do, then he muſt provide good Piles made of Heart of 
Oak, of ſuch a length as will reach good ground, whoſe 
Diameter muſt be about 24 part of their length, which 
muſt be drove or forced down with a Commander, or 
an Engin for that purpoſe, and then lay long Planks 
upon them, and {pike or: pinn the Planks to them, 


| 2 the cloſer together that theſe Piles are drove the : 


better it will be. 
Moreover, if the. Foundation be faulty bur in here 
and there a place, and there be good Ground in the o- 
ther parts of it, you may turn Arches over thoſe in- 
ſufficient places, Which will diſcharge and take off the 
weight from the looſe places. 
And when you make theſe Arches to ſhun the dif- 
ficulty of the Earth, and to ſave the charge of Ex- 
, Pence, they muſt be made of Bricks and Morter that : 
are very good, and be well E that they do nei- 
ther * nor Swe way. 


vou 
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Lou may obſerve for the greater ſtrength of theſe 


. Arches, or Diſcharges, to make them higher than a 
Semicircle, or half round, if the Work will admit of 
it, and to make the ſame, of Portions of Arches : As 
in Plate 3. Fig. 4. you may ſee, they are deſcribed 
from an Equilateral Triangle; that is to ſay, ſuppoſing 


4 


the breadth of the Arch between the Piers to be 4 B; 


with this width, and from the points A and B, make 


ſing fo high, adds great ſtrength to the Arches to re 


the two Portions of the Arches 4 C and B C; this ri- 


fiſt, or carry the Weight which they are to bear. 


The ancient Architect Leon Baptiſta Albert adviſes, | 


when the Earth on which we would make Pillars or 


Piers is of equal refiſtance, that is to ſay, not good, 
to turn Arches inverſed, or upſide down, and fays, by 
this means one Pillar ſhall bear no more weight than 


another, when the Earth that is underncath is not o 
ſtrong, or that it bears more than another part; which 


he doth thus. 


Having wrought up the Pillars, or Piers, as high as 


is neceſſary from the Foundation, make from theſe Piers 


inverſe Arches, as 4 B C in Plate 3. Fig. 5. whoſe 


Joints tend to the Center O. 


By this conſtruction he pretends for Example, that 


if the Pier F hath a worſe Foundation, or hath a grea- 


ter Weight, that is to ſay, is more charged than the 


other Piers, this charge, or weight, will be ſtopped, or 
ſtayed by the Inverſe Arches 4 B C, IHA, becaufe 
the Earth which is under theſe Arches keeps the Piers 
in the ſame height, chat is to ſay, that they ſhall not 
ſink. | 

But he muſt alſo ſuppoſe that this Earth is as firm 


as that of the Foundation of the Piers, or at leaſt it 


muſt be made ſo. 
The Ingemous Surveyor Mr. Zcoke, now living at 
the Writing hereof, made uſe-of this Artifice, as I am 
1 inform, 
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5 by informed; in building the Lord Montague s brave houſe 
| in;Bloomsberry, in the-County of Middleſex, and where 
he was then Surveyor. 

The Forndations being all made firm, and levelled, 
the Maſter-Bricklayer, or his Foreman, muſt take care 
to ſee all the Foundations ſet truly out, according to 
the deſigu of the Ground-Plat, or Cellar-floor, and that 
all his Walls be made of the fame .chickneſs as the | 
Are in the Deſign ; which is very difficult to do, to 
Wit, to take the true thickneſs of the Walls from a De- 
ſign that is drawn to a ſmall Scale, becauſe the breadth 

of: the Points of the Compaſſes will vary ſomewhat ; 
therefore tis adviſable for — that draws the Draugb E, 
to ſet the Dimenſions in Figures to each Wall, Chim- 
ney, Window, Sc. and then the Workman cannot ſo ca- 
ſily make a Miſtake. 

"And becauſe the well-working and bonding of Brick» - 
Walls conduces very much to their ſtrength, I will 
here add ſome neceſſary Rules to be obſerved in the 
laying of Bricks, to make the Walls. ſtrong and du- 

rahle. 

r. That the Morter be made of well burnt good 

Lime, and ſharp Sand, and that it have a due propor- 
tion of Sand, that is to ſay, if it be very ſharp, a Load 
of Land, being about 36 Buſhels, is ſufficient for an 

Hundred of Lime, being 25 Buſhels, or an hundred 
Pecks, (for I imagine that 5 word Hundred of Lime 
is uſed, becauſe it contains an hundred Pecks; and that 
in old Time they uſed to ſell it by the Peck, but now 

bysthe Buſhel, ) to wit, to· one. Buſhel of Quick Lime; 
a Buſhel and half of Sand. 

But if the Sand be not very ſharp; then you may 
put a greater quantity of Sand, for Morter which hath 
its due proportion of Sand, is ſtronger than that Which — 
bath leſs Sand i in nit, abo ſome think Scherwiſe. 2 


ads. -. 
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. 24ly, When you flack the Lime, take cate to wer 
it every where a little, but do not over-wet it, and 
cover with Sand every laying, or bed of Lime, being 
about a Buſhel at a time as you ſlack it up, that fo 
the Steam, or Spirit of the Lime, may be kept in, and 
not flee away, but mix it ſelf with the Sand, which 
will make the Morter much ſtronger, than if you fſlack- 
all your Lime firſt, and throw on your Sand altogether 
at laſt, as ſome uſe to do. | 5 
34ly, That you beat all your Morter with a Bèaterf 
three or four times over before you uſe it, for there- 
by you break all che Khots of Lime that go through © - 
the Sieve, and incorporate che Sand and Lime well to- 
gether, and the Air which the Bearcr forces into the 
Morter at every firoak, conduces very much to the 
ſtrengchi thereof. . 
If I might adviſe any one that is minded to build 
well, or uſe ſtrong Morte: for Kepoirs, I would have 
them beat the Morter well, and let ic he 2 or 3 Days, 
and then beat it well again when tis to be uſed. - 
4thly, If you lay bricks in hot dry Wheather;* and 
it be ſome ſmall piece of Work that you would have 
very ſtrong, dip every Brick you lay, all over ina Pale 
of Water, which will make the” Wall much ſtronger. 
than if the Bricks were jaid dry: The reafon why I 
mention a ſmall piece of Work is, becauſe tis a great 
deal of trouble to wet them for much Work, or a whole 
Building, and beſides it makes the Workmen's Fingers 
ſore; to prevent which, they may throw Pales of Wa- 
ter on the Wall after the Bricks are lay d, as was done 
1 at the Building of Phyſicians College in Warwick Lane, 
by Order of the Surveyor, which was the aforefiid In- 
genious Mr. Hooke. If I miſtake not. HY 
 _ 5thly, Cover all your Walls in the Summer- time tc 
keep them from drying too haſtily, for the Murter dotx 
not Cement ſo ſtrongly to the Bricks when it dries ha- 
ſtily, as when ſlowly. - „ 


8 * 


aer Bricklapers Wok. Numb. I. 
6, Be ſure to cover them very well in the Win- 
ter- time, to preſerve them from Rain, Snow and Froſt, 
OM which laſt is a great Enemy to all kinds of Morter, Fr 
_. eſpecially to that which hath taken wet ;uſt before 
the Froſt. 9885 = | 
__ - 7thily, In working up the Walls of a Building, do 
not work any Wall above 3 foot high before you work 
up the next adjoining Wall, that ſo you may join them 
together, and make good Bond in the work: For tis 
an ill Cuſtom among ſome Bricklayers, to carry, or 
work up a whole Story of the Party-walls, before 
they work up the Fronts, or other Work adjoining, 
that ſhould be bonded or work d up together with 
them, which occaſions Cracks and Settlings in the 
„ 1 1 1 ww 
_  $8:hly, Take care that you do not lay Joint on Joint, 
in the middle of the Walls as ſeldom as may be, but 
make bond there as well as on the outſides; for I 
haye ſeen ſome, who in Working of a Brick and half 
Wall, have laid the Header on one ſide of the Wall, 
upright upon the Header on the other fide of the Wall, 
and ſo all along through the Whole courſe, which in- 
deed neceſſarily follows from the inconſiderate ſetting 
up of the Quine at a Toothing; for tis common to 
- Tooth in the ſtretching courſe 2 Inches with the Stret- 
cher only, and the Header on the other fide, to be ſer 
upright upon the Header on this ſides which cauſes 
the Headers to lye Joint in Joint in the middle of the 
Wall, as in Plate 3. Fig. 1. you may fee. 
W hereas if the Header of one {ide of the Wall, toothed 
as much as the Stretcher on the other ſide, it would 
be a ſtronger Toothing, and the Joints of the Headers 
of one ſide, would be in the middle of the Headers of 
the courſe they lye upon of the other ſide, as in Plate 


| : 3. Fig. 2, 


All 
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All that can be ſaid for this Ill Cuſtom of working, 
is this, that the Header will not well hang 2 Inches 
over the Bricks underneath it; J grant it will not, but 
then it may be made, by having a piece of Fir, or a- 
ny other Wood of the thickneſs of a Courſe of Bricks, 
and two Inches broad, ana lay it on the laſt Toothing.... 

Courſe to bear it; or a Bat, put upon the laſt toothing, - 

will bear it till the next Que is ſet upon it, and then 
the Bat may be taken away: | 

9thly, The ſame Inconveniency happens at an up- 

right Quize iu a Brick and half Wall, where tis 
uſual to lay a Clofier next the Header on both ſides -- 
of the Wall, and in ſo doing tis Joint in Joint all the 
length of the Wall, except by chance a three quartern 
Bat happen to be laid. : 

To prevent which Inconveniency, and to make the 
Wall much ſtronger, lay a Cloſure on one ſide, and 
none on the other ſide; bar lay a three quarter Bat at 

the Quine in the ſtretching courſe, - and in the Heading 
_ courſe adjoin anHeader next to the Header at the Quine, 
as you may ſee it done in Plate 3, Fig. 1 and 2. 

Where A and B in both Figures or Diagrams, repre · 
ſents a Brick and half Wall, having an. upright Quine. -- 
at A, and a Toothing at B, and the Prick Lines repre- 
ſents rhe Courſe of Bricks lay'd upon the other courſe: - 
So in Fig. 1. the black Lines next you are an heading 
courſe, and the Prick-Lines next you, ſhew a Stretch- 

ing courſe: And on the further ſide from you, the 
black Lines ſhew a ſtretching courſe, and the Pricx- 
Lines an Heading courſe... | © 8 

In which Eg. 1. is ſhewn the uſual way of bad Work- 
ing, but in Fg. 2. is ſhewn the true way it ſhould be 
wrought, to be made firm and ſtrong. 

Alſo in Working a two Brick Wall, I would adviſe 
in; the Stretching courſes, wherein you lay ſtretching - 
on both ſides the Wall next the Line, ſo alſo to lay 

l | | ſtretching ... 


2 


— 


the ſame ve not leſs than the Ne of one Brick; and 
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e in che middle of the Wall, and Cloſiers next 


do each ſtresching Courſe that lies next the Line, as in 


Eg. 3. of Plate 3. you may ſee. 
"Where the Diagram or Fig. AB, ſignifies a two Brick 


Wall, A being an upright Quine, and B the Toothing, 
Ml which, the Black lines repreſent the ſtretching courſe, 
and the Prickt Lines the Heading courſe, that lies upon 
the ſtretching courſe : In a two Brick Wall if you lay 


4 cloſier next the upright Quine on both ſides of. the 
Wall, it makes good Bond. 


LO; bly, In Summer time uſe your Morter as ſoft as 


you can, but in the Winter time pretty ſtiff or hard. 


1 1700, If you Build in the City of London, you muſt 


make all your Walls of ſuch thickneſſes as che Act of Par- 
liament for rebuilding of the faid City enjoyns, but in 
other places you may uſe your Diſcretion. 


And becauſe the Act of Parliament may not be in 


exery Builders hands, I will therefore Incert ſo much 
of it as relates to Brick/ayers Work, to wit, the Heights 


and number of Stories, and the Thickneſs of Walls of 


the Four ſeveral ſorts of Buildings, which is as fol- 
lows. Fn 


And be it further Enacted,” That the ſaid Houſes of 
the Firſt and leaſt ſort of Building Fronting by Streets 


or Lanes, as aforeſaid, ſhall be of two Stories high, be- 


ſides Cellars and Garrats ; ; That the Cellars thereof 


6 Foot and an half high, if the Springs of Water hinder 


not; and the Firſt Story be 9 Foot high from the Floor 
to the Seeling ; and the ſecond Story 9 Foot high from 
the Floor to the Seeling ;- that all Walls in Front and 


Reer as high as the firſt Story, be of the full thickneſs 
of the length of 2 Bricks, and thence upwards to the 
Garrats of the thickneſs of one Brick and an half; and 

that. the thickneſs of the Garrat Walls on the Pack | 


part, be left to the Diſcretion of the Builder, ſo that 


alſo 
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zalſo that the thiekneſs of the party Walls between theſe 
Houſes of the Firſt and leſſet ſort of Building, be one 

Brick and + as high as the ſaid Garrats, — chat the 
thickneſs of the Park Wall in the Garrat, be of che 
"Thickneſs: of the length of one Brick, at che leaſt. 

-> Andbe it further enacted, that che Houſes of the 
ſecond ſort of Building fronting Streets and Lanes of 
Note, and the River of Thames, {hall conſiſt of Three 
Stories high, beſides Cellars and Garrats as aforeſaid; 
that the Cellars thereof be 6 Foot and + high, (if the 
Springs hinder- not) that the firſt Story contain full r 
Foot in height from the Floor to the Seeling: The ſe- 
cond full ro Foot: The Third 9 Foot: That all che 
ſaid Walls in Front and Reer, as high as the firſt 
Story, be 2 Bricks and thick, and from thence up- 
wards to the Garrat Floor, of 1 Brick and + thick; and 
the thickneſs of the Garrat Walls on the back part be 
left to the diſeretion of the Builder, fo that the ſame 
be not leſs than one Brick thick: And alſo that the 
thickneſs of the Party-walls between every Houſe of 
this ſecond, and larger ſort of Building, be two Bricks 
— thick as high as the firſt Story, and thence upwards 
to the Garrats, of the thickneſs of 1 Brick and -. 
Alſo, chat the Houſes of the Third ſort of Buildings, 
furl the high and principal Streets, ſhall conſiſt of 
2 Stories high, befides Cellars and Garrats as afore-, 
ſaid : That the firſt Story contain full 10 foot in height 
from the Floor to the Sceling ; The Second 10 foot 
and .; The Third 9 foot; The Fourth 8 foot. and + 
That all the ſaid Walls in Front and Reer, as high a8 
the firſt Story, be of 2 Bricks and + in thickneſs, and 
from thence upwards to the Garrat Floor, of the thick- 
neſs of 1 Brick and : That the'thickneſs'of the Gar- 
rat Walls on che back part be left to the diſeretion of 
the Builder, fo as the ſame be not leſs than one Brick: 
And alſo that the LE between every Houſe. 

of 
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of chis Thiid and larger ſort of Building, be 2 Bricks 
thick as high as the 25 Floor, and thence upwards to 
Garrat Floor, the 1 1 Brick in thickneſs. 
And, Be it farther Exact ed, That all Houſes of the 
fourth fort of Building, being Manſion Houſes, and of-the-. 
greateſt: bigneſs, not fronting upon any of the Streets or 
Lanes as aforeſaid; FA Namber of LE andthe Height 
thereof, ſhall be left to the diſcretion of- the Builder, o 
as he exceeds not 4 Stories. 

Alſe, the ſame Act enjoins, that no- Timber be laid - 
within 12 Inches of the foreſide of the Chimny Jambs ; 
And that all Joyſts on the back of any 5 — de. 
laid with a Timer -at 6 Inches diſtant from: the .. 
back: Alſo, Thar no Timber be laid within the Tun- 
nel of any Chimny, upon Penalty to the Workman : 
for. every Default Ten Shillings, and. Ten Shillings 
every week it continues unreform d. 

I2d4ly, When you lay any Timber on Brick-work,. 
as: Torſels for Mantle-T'rees to lye on, or-Lintols over 
Windows, or Templets under Girders, or any other 
Timbers, lay them in Loam, which. is a great pre- 
ſerver of Timber, for Morter eats and corrodes the 
Timber: Likewiſe the Joyſt ends, and Girders which 
lye.in the Walls, muſt be Loamed all over, to preſerve 

from the corroding of.the Morter. . Some Work- 
men pitch the ends of the Timber chat lye in the 
Walls to preſerve them from the Morter. . 


Numb. 1 


45 the next- place Hou ſhall . the Ground Plat 2 
Bualding, and its Explanation. 0 


N Plate 4, you have che. Draughr of a Ground plat 

155 a e which is 25 Feet, both in the Front 
cer Front; and 40 Feet in the Flank or Depth : - 

15 From: and Reer Front Walls, are 2 Bricks and 9 = 


— 
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thickneſs ; The Flank Walls are 2 Bricks in thickneſs, 
- as you may ptove by the Scale of Feet and Inches an- 
next to the Deſign. | 
You may Imagine this Deſign to be the Ground 
Floor, having no Cellar beneath it: And the height of 
the Story between the Floor and the Seeling to be 10 
Foot; and becauſe we do ſuppoſe this Building to have 
+ Houſes adjoining it on each ſide, therefore we have 


. drawn theStair-caſe with an open Nuel to give light to 


the Stairs; but if the Houſe had ſtood by it ſelf, with- 
- out other Houſes adjoyning, then we might have. had 
light to the Stairs from the Flank Wall. 


Explauation of the Deſign. 
F. The Front. 
ER. Reer Front. 
B. Flank Walls. 
A. Piers of Brick. 7 
W. Windows of Timber. 
D. Door-caſes of Timber. 
-O. Chimneys. 
C. Jambs of Chimneys. au 
H. Open Nuel to give light to the Stairs. 
K. Cloſſets. 7 1 | | 
L. A Brick and-half Wall berween the Cloſſets. 
a. Funnels or Tunnels of Chimneys. | 
1. 2. 3. 4, &c. Steps of Stairs called Fliers. 
8. 9. 10, &c. Steps of Stairs called Winders. 
e. Timber Partitions. halt to 4 


The Scale contains 32 Feet, With a Diagonal Line 


£to ſhew thè Inches in a Foot: For Example, if you would 


take of 8 Inches, take the Interval from 8 in the Ho- 
rizontal Line to the Diagonal Line, and that is 8 In- 


ches: From 3 in the Horizontal Line to the Diagonal 


Line, is 3 Inches, and ſo of the reſt. 


E 2 = In 
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In the next Plate you have the Orthogtaphy, or up- 


right of this ground Plat, and this the Explanation theres | 
" warty « a Scale of Feet and Inches a * "a 


 g— EL * 7 
1 


5 „ . 
1 
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C. Second Faſ cia. 


D. Three plain Courſes of Bricks over rhe Arches, 
E. Cornice: - 


. _'E:Chimnies. 
G. Gable-end. nl 
H. Streight 1 
W. Shas Frames. 
S. Shas lights. 
K. Door-caſe. IL 7 
L. Window-Lights over the Door. 


The Scale of Feet ind Inches being the ſame, a8 in 
the Ground Plat of Plate 4. need not ſay any ching 


concerning it, becauſe 1 have · there ſhown the uſe * 
it. 


And althou gh I have in this Det gn, ai che Taf. 
cias plain withour-any mouldings, JE t ſometimes they 
are made with Mouldings, which ſhew very neat and - 
handſome, I have therefore in Plate 6. en you a a 


Deſign of a Brick F aſcia, wrought with a tet ain 


which Deſign. | 
S. Is Seima rewerſa . 
O. Joints of Morter. 
P. Plain Courſes. _ 
A. Aſtragal. « © 
B. Ovolo, or Boltel; ee 
In the fame Plate, you have the def er a Brick: 8 
Once, and the Names of the rr u are. 
& Seima recta, or Ogeee. 
1 of Morter. r dee ee e 
4 1 8 © B. Scima 


— 
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B. Scima reverſa, or Scimatium. 

C. Corona, or Plancheer. 

D. Ovolo, or Boltet. N 
E. Cavetto, or Caſement. (| 
In which Cornice, the Corona, or Plancheer, ought 
(according to the Rules of Architecture) to Sail over, 
or project more; but the length of a Brick being bur 
about 8 inches when its head is rubbed for hewing, it 
will not hang, if it Sail over, more than is ſhewn in the- 
Draught, which is about 3 Inches and an half. But if you 
would make it to ptoject more, then yon mult Cement 
pieces to the ends of your bricks for tailing, or to make 
them longer: Of which Cement there is two ſorts, one 


is called Cold Cement, and the other is hot, the max 


mg, and uſe whereof, we will fhew towards the latter 
end. | | | 3 ä 
To deſcribe © Mouldings on Wainſcot, or Paſtboard, for 
Patterns, lo cut Bricks by. _ ek A 
There are two ways to deſcribe the Hollows, and 
rounds of Moulding in Faſcias, or Cornices; one from 
the oxi, or oxigonium, the other from the half round, or 


Semicircle ; that makes the 'Moutding flatter, this more' 


circular; T will ſhew both ways, and then you may” 
make uſe of which you pleaſe. _ SE 


.- Firſt; we'will deferibe a Cavetto, or Caſement, both 


In Plate 7. the Fig. 1. is deſcribed from the c, in this 


manner; Hiving allowed the p:ojeQturecof the Mould- 
ing at the bottom, and the Filler at top, draw the Line 
ab, then with the Compaſſes taking che interval a Þ, 
place one point of the Compaſſes in a, and with the o- 


ther deſcribe the arch d, 4; Then with one Foot in 2, 
with the. other deſcribe the arch c c, and where: theſe 
two arches Interfect each other, there is the Center to 


deſcribe: the;Cavetts ; Then fixing one Foot in the Cen- 


ter, extend the other to a or I, and deſcribe-the arch 


4 gl You 
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© - You may deſcribe it from a Semicircle thus: In Fiz 
2. having allowed the at bottom, and the Fil- 
let at top, as before, draw the Line a 6, biſect, or mid- 
dle it, as at c, then upon c as a center, with the Inter- 
val c a, or c B, deſcribe the Semicircle a d l, and biſect 
it in d, which is the Center to deſcribe the Cavetto, or 
Caſement by; then fixing one point of the Compaſſes 
ind, extend the other to à or B, and deſcribe the Arch 
4g. ö 9 


To deſeribe-the Scima Recta, or Ogee, both ways. 


Fig.3. is deſcribed by the Oxi in this manner; having 
allowed the Filler at top a, f, draw the Line a 5, and 
biſect ir, that is, part it in the middle in e; then with 
your Compaſſes take the Interval e &, and fixing one 
point in e, with the other deſcribe the Arch cc, then 
wich the ſame Interval, or diſtance, fixing one point in 
3, with the other, deſcribe the Arch 4 d, and where theſe 
two Arehes InterſeR, or cut each other, there is the 
Center to deſcribe the round, or lower. part of the Ogeę, 
to wit, e h.: Then fuxing one point of the Compaſſes 
on the Interſection by d, extend the other to b, or e, 
and deſcribe the arch e h 4: Then to deſcribe the Hol- 
low, or upper part of the Ogee, take. with your Com- 
paſſes the Diſtance, or Interval e a, and fixing one point 
in e, with the other deſcribe the arch c c, then keeping 
the Compaſſes, at the ſame diſtance, fix one foot in a, 
and with the other deſcribe the arch d d, interſecting the 
other Arch in g: Then fixing one Foot in g extend 
the other to e or 4, and deſcribe the arch e h a, Which 
_compleats the Scima recta, or Ogee. 


To deſeribe-the ſame Ogee by a Semicircle. Fig. 4. 
1. After you haye allowed the Fillet af, draw: the 


Line 4 4 


$ 


— 
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2. Biſect the Line in s. | 
3. Biſect s band $a, as at c. N 
4. On the Center c. with che Interval c a, deſcribe 
the Semicircle s d a. | 
_ + Mais, ward . 
6. Fixing one point in d. extend the other to 4 ors, - 
and deſcribe the Arch ah 5s. + | 
5. On the:Center-c, with the diſtance c þ, deſcribe © 
the Semicixcle 3 l 6. ; 
8. Middle it, as at d. - EL | 
9. Fix one Foot in d, and extend the other to h or . 
Io. Deſcribe the arch 5h s, which compleats the Sci- 
ma recta, or Ogee; and after either of theſe ways, which 
you like beſt, you may deſetibe any other Moulding. 
And becauſe many times Brictlayers make Archytrave 
Jambs and Arches, about Windows and Door-cafes in a 
Front, I will therefore delineat an Archytrave to be 
cut in the length of a Brick; which is moſt uſual, al- 
though. you may make your Arehytrave larger, and 
cut it in the length of-one Brick and an halt. | 
In Plate 7.. Fig. 5. you have Delineated the ground 
Plat of an Archytrave Jamb, to be cut in the length of 
a Brick, which ſuppoſe to be F G, and alſo Imagine 
F E G to be a Stretcherꝭ or a Stretching Archyrtrave : - 
Alſo you may underſtand the deſign to be divided in 
the middle by the two Prick Lines on each ſide E, which 
repreſents a Joint ofMorter, and Imagining it to be thus 
divided; then E F is called a Header; or a heading. 
Archytrave, and E G is called a Jak:- | 


Hire follows the Names of the ſeveral- parts of -the 
Arelytrave. 


A. Fillet. 
B. Scima. 

Upper Faſcia. | uy 
Da Lower--Faſcia- idid. 


— 
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I did Intend here to have added ſomething about the 
Arching of Vaults, but intending, God willing, to Treat 
largely, of the Neſcription,of all manner of Arches, and 
making of Moulds, or Patterns, to cut them by, when 
T come to exerciſe in Maſonry, which will ſucceed this: 
J ſhall therefore omit ſpeaking of Vaults in this Exer- 
ciſe. ens 
I ſhall now in the next place ſhew how to deſcribe a- 
ny Ellipſis Arch in Brick; and make the Moulds, as 
alſo to deſcribe ſtreight Arches, and make the Moulds 
for the-fame; - - ': * 4288 4 , 


To deferibe an Oval to any Length and Breadth 
J Hs: - ROYAL 


j 


An Ellipfis Arch is an half Oval: Therefore in Plate 
8. Fig. 1. let the length given be A B, and the Breath 
Apply the two given-Lines together, ſo that they 
may cut each other into two equal parts, and at right 
angles in the point E, then take half the line AB, be- 
tween. your Compaſſes, and ſetting one point of the 
Compaſſes in C, extend the other till it touch the line 
AB, in K and L, which two points are called the Fo- 
cuſſes, or burning points, in which points drive two 
Nails, if you deſcribe it on Boards, but upon Paper, 
as here, two Pins will do; the Pins being ſtuck faſt in 
the poiats K and L, ſtick alſo another Pin in the Point 
C, then take a Thread, and Encompaſs theſe 3 Pins in 
{form of a Triangle, pulling the Thread Tight, tye the 
two ends of the Thread together, by a knot at C, then 
taking out the Pin at C, take a Pencil of Black Lead, 
holding it cloſe to the inſide of the Thread, and: caxry- 
ing the Pencil round upon the Paper, about the Pins, 
with the Thread always itreight, the Ellipſis or Oval 
ACBD, will be thereby,deſcribed...  - _ 
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Another way to deſcribe the ſame. 


Here I fhall only deſcribe a Semi-Oval, being an Ellipfs- 


Arch. 


In Eg. x. let the length given be A B, and the Semi- 
diameter or height of the Arch C D; Divide A B into 
7 equal parts, then upon one Seventh part from A, 
as at E, raiſe a Perpendicular from the Line A B, 
(viz. EG ) alſo at one Seventh part from B, as at F, 
raiſe another Perpendicular FH; then divide the Se- 
midiameter given CD, into 15 equal Parts, and take 


Eleven of thoſe Parts, and ſet upon the Perpendicular 


from E to G, and likewiſe from F to H; then taking 
the ſpace between A and G, ſetting one point of the 
Compaſſes in A, deſcribe the Arch G 7, keeping tho 
Compaſſes at the ſame diſtance, ſer one point in G, and 
deſcribe another Arch, which will cut the former in the 


point by i; from which point, with the Radius Ar, de- 


{cribe the Hanſe A G; this being done, take between 
your Compaſſes the ſpace B H, and ſetting one point 
in B, deſcribe the arch I 7, then remove your Compaſ- 
ſes to H, and Interſect that Arch in the point by i, then 


ſetting your Compaſſes on the point i, with the ſame 


diſtance, deſcribe a part of the Ellipſis B H, which is 
called the Hanſèe: The other part, to be deſcribed from 
G to H, is called the Scheam, which to deſcribe, conti- 


nue or draw longer the Semidiameter D C, and in that- 


line find a Center, whereon ſetting one point of the 


Compaſſes, the other point may touch the three points 
G DH, as on the Center I; whereby deſeribe the Scheam 


GD H, which was to be done. 


Theſe Ellipſis, or Semi- Oval Arches, being neatly 


wrought in Brick, ſnew very pleaſant, and are ſome- 
* | a times 


\ 
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times made over Gate-ways, and alſo over Kitchin- 
Chimnies, inſtead of Mantle trees. 

We will ſuppoſe an Ellipſis Arch to be made over a 
Chimny, whoſe Diameter between the Jambs is 8 feer, 
and the under fide of rhe Arch at the Key to riſe in 
height 18 Inches from the level of the place, whence 
you begin to fpring the Arch; the height or depth of 
the Arch we will ſuppoſe to be made of the length of 
two Bricks, which when they are cut to the ſweep of 
the Arch, will not contain above 14 Inches, and perhaps 
you muſt Cement pieces to many of the Courſes in 
the Hanſe ro make them long enough to contain, or 
hold 14 Inches, eſpecially if you intend te make the 
Courſes of the Hante, and the Courſes of the Scheam to 
feem alike in greatnels, en the under ſide of the Arch: 
For if you make the Hanſe to come to a true Sommer- 
ing for the Scheam, by that time that you have ended 
the Hanſe, and are ready to ſer the firſt Courſes of the 
Sheam : The Mould, and ſo likewiſe each Courſe in the 
Hanſe, will be much lefs at the lower part, or under fide 
of the Arch, than the Mould, or Courſes of the Scheam, 
as you may petceive by the Hanfe B K, in the 3d. Fig. 
which way of working theſe kind of Arches is ſtronger, 
than to make the Courſes feem alike in bigneſs in Hanſe 
and Scheam, althe' ir be not ſo pleaſing to the eye. In 
the 3. Fig. I will ſhew how to make one half of the 
Arch this way, and in the other half ſhew how to make 
the Courſes in Hanſe and Scheam of a bigneſs. 


Firſt, Deſcribe the under {ide of the Arch, ( viz. the 
Ellipſis A DB, whoſe Diameter A B is 8 feet, and the 
height CD 18 Inches) upon ſome ſmooth Floor, or 
ſtreight plaiſtered Wall, or ſuch like; then continue 
(vi draw longer) both the lines AB, CD, cutting. 
each other at right Angles, then from A to E, alſo from 
B to F, likewiſe from D to G, ſet Aan, 
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ded height of your Arch. Then deſeribe another Ellip- 
{is to that length and height, after this manner; lay a 
ſtreight Ruler on the centre hy I, and on the joining of 
the Fanſe, and the Scheam together, as at K, and draw 
the line K L, then ſet one Point of your Compaſſes in 
the centre of the Hanſe at M, and open the other Point 
of the Compaſſes to F, and deſcribe the upper Hanſe 
F L, likewiſe ſetting one Point of the Compaſſes in the 
centre by I, with the other extended to G, deſeribe the 
Scheam G L, ( although I ſpeak here of Compaſſes, 
yet when you deſcribe an Arch to its full bigneſs, you 
mult make uſe of centre Lines or Rules; the laſt are 
beſt, becauſe Lines are ſubject to ſtretch ) then taking 
between your Compaſſes the thickneſs of a Brick, aba- 
ting ſome ſmall matter which will be rub'd off from both 
beds of the Brick; with the Compaſſes at this diſtance 
divide the upper Hanſe from L to F into equal parts, 
and if they happen not to divide it into equal parts, then 

them a ſmall matter wider, or Shut them a ſmall 


matter cloſer, till it doth divide it into equal parts, and 


look how many equal parts you divide the upper Hanſe 
into, ſo many equal parts you muſt divide the lower 
Hanſe from K to B into likewiſe (or you may divide 
the upper Hanſe from the centre O, making a right An- 
gle from each ſommering Line to rhe Ellipſis, as is ſhewn 
in deſcribing the ſtreight Arches following; and from 
the centre O, and the Diviſions in the upper Hanſe be- 
ing thus divided, you may draw the ſtreight Lines to 
the lower Hanſe, and not divide it with the Compaſſes) 
tkrough each of which diviſions with a Rule, and Pen- 
cil, draw ſtreight lines, then get a piece of thin Wain- 
ſcot, and makè it to fit between two of theſe Lines, al- 
lowing what thickneſs for Morter you intend, this will 
be the Sommering Mould for the Hanſe; then divide 
the upper Scheam likewiſe, with the Compaſſes ar the 
fame diſtance into equal parts, and laying a Ruler on 
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the centre I, from each Diviſion in the Scheam G L, 
draw ſtreight Lines to the lower Scheam D K, then make 

another Sommering Mould to fit between two of theſe 

Lines, abating ſo much as you intend the thickneſs of 

your Joints of Morter to be, which if you ſet very 

. cloſe Morters, the breadth of the Line will be enough 

to allow; then laying the Innes edge of a Bevil 
ſtreigrh on the line K L, bring the Tongue to touch 
the under fide of the firſt Courſe of the Scheam, then 
take up the Bevil, and ſet that Bevil line upen the Som- 


mering Mould of the Scheam ; which Bevil line ſerves 


for each Courſe in the Scheam ; but you muſt rake the 
Bevil of each Courſe in the Hanſe, and ſet them upon 
your Sommering Mould by themſelves, and Number 
them. with 1, 2, 3, 4, &c. becauſe each Courſe varies. 
Thus having made your Sommering. Moulds, in the 
next place you muſt. make the Moulds for the length 
ef your Stretehers, and for the breadth of the Headers 
and the Cloſiers; a piece of Wainſcot 7 Inches long, and 
3 Inches and an half broad will ſerve for the length of 
the Stretchers, and the breadth of the Headers, the Clo- 
ſiers will be x Inch and + broad. So the Cleſier will be 
half the breadth of the Header, and the Header half 
the length of the Stretcher, which will look well. 
It remains now to ſpeak ſomething to the other 
part of the Arch, to wit, A D, - whoſe Courſes both in 
. EHanſe and Scheam, run alike upon the Elipſis Lines, 
and ſeem of one bigneſs, although perhaps there may. 
be ſome ſmall matter of difference, by reaſon I have: 
not divided the Courſes to this Figure, from a right. 
Angle, but every Courſe from the Angle, which it 
makes with the E/lipfs, which I choſe rather to do, 


dtat ſo the Bevil of one Courſe, might not ſeem to run 


more upon the E/ip/rs than the Bevil of another, and 
the difference of the thickneſſes being ſo inconſiderate, 
is not diſcerned. eee 4 5 
5 f | Having, 
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HFaving deſcribed both the F/5pfs lines A D, E G, 
divide each of them into a like number of equal parts, 
always remembring to make each Diviſion on the up- 
per #/iphs line, no greater than rhc thickneſs of the 
Brick will contain, when it is wrought; then through 
each Diviſion in both the E/ipſes drow ſtreight lines; 
continuing them 4 or 5 Inches above the upper . 
Line, and as much below the Lower E/ipfis Line; then 
having provided ſome thin Sheets of fine Paſt board about 
20 Inches ſquare, cutting one edge ſtreight, take one 
ſheet and lay the ſtreight edge even upon rhe line A E, 
ſo that it may cover both the Ellipſis lines, and being 
cut to advantage, it may cover 8 courſes (or 9 of the 
ſtreighr Lines) having laid it thus upon the figure of 
the Arch, ſtick a Pin, or two, through it, to keep it in 
its place; then lay a Ruler upon the Paſt- board true to 
the 7, 8, or gtlr. ſtreight Line of the Arch, according 
as the Paſt- board is in bigneſs to cover them, and take 
a ſharp Pen- Knife, laying the Ruler upon the Paſt-board 
true to the ſtreight line ( whoſe ends being continued 
longer than the Arch is deep, as I directed before, will 
be ſeen beyond the Paſt- board) and cut the Paſt · board 
true to the Line, then take another ſheer, and join to it, 
and cur it as you did the firſt, ſo continue till you have 
covered the Arch from A E, juſt to the line D G, ſtick- 
ing Pins in each Sheet to keep them in the places where 
you lay them: Then deſeribe both the Ellipſis lines up- 
on the Paſtboard, from the ſame Centres and Radii that 
you deſcribed the Ellipſis's under the Paſt-board, and 
either divide the Ellipſis lines with the Compaſſes on 
the Paſt-board, or elſe draw lines upon the Paſt-board 
from or by the ſtreight lines underneath them whoſe 
ends you ſee; but the ſurer way is to divide the El- 
lipſis's on the Paſt- board, and draw Lines through thoſe 
Diviſions, as you did beneath the Paſt- board; then ſet 
7 Inches, being the length of each Stretcher, from A 
towards 


towards E, and from D towards G, and deſcribe from 
the former Centres, the Ellipſis o 0 through each o- 
ther courſe on the Paſt- board, as you may ſee in the 
Ang. alſo ſet three Inches and an half, being the breadth 
of the Header, from A towards E, and likewiſe from D 
towards G: Alſo ſet the ſame 3 Inches and an half 
from E towards A, and from G towards D, and de- 
ſeribe theſe two Ellipſis lines from the lame Centres 
through each Courſe, which the Ellipſis line of the 
Stretchers miſs d; likewiſe draw in the ſame Courſes, 
two other Ellipſis lines, one Inch and 4 from each f 
thoſe two. Lines you drew laſt, which is the breadth 
of the (loſiers; dhus one Courſe of the Arch will be 
divided into two Stretchers, and the next to it into three 
Headers and two Cloſiers through the whole Arch; this 
being done, cut the Paſt- board according to the lines 
into ſeveral Courſes, and each other Courſe into two 
Stretchers, and the Headin es into three Head- 
ers, and two Cloſiers, exactly according to the Sweep 
of the balcklead lines, and mark each Courſe with Fi- 
gures, marking the firſt Courſe of the Hanſe with x, the 
next with 2, the third with 3, and ſo continue till you 
have marked all the Courſes to the Key, or middle, for 
every Courſe differs; you were beſt to mark the low- 
er Cloſier in each Courle with a Cipher on the left hand 
of its own number, that you may know it readily from 
the upper Cloſier, and make no miſtakes When you 
come to ſet them; alſo the middle Headers in each 
Courſe ſhould be marked beſides its own number; 
the thickneſs of the upper Header being eaſily diſcern- 
ed from the lower Header needs no marking beſides 
its own number; the croſs Joints, and likewiſe the un- 


der ſide and upper ſide of each Courſe muſt be cut cir- 


cular, as the Paſt- boards which are your Moulds direct 


If 
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If you will add a Keyſtone, and Chaptrels to the 
Arch, as in the Figure; let the breadth of the upper part 
of the Keyſtone be the height of the Arch, viz. 14 In- 
ches, Sommer, from the centre at I, then make 
your Chaptrels the ſame thickneſs that your lower part 
of the Keyſtone is, and let the Keyſtone break without 
che Arch, ſa much as you project or Sale over the 
Jaums with the Chaptrels. * 4 
Other kind of Circular Arches, as half Rounds and 
Scheams, being deſcribed from one Centre, are fo plain 
and eafy, that I need ſay nothing concerning them: But 
fince Streight Arches are much uſed, and many Work 
men know not the true way of deſeribing them, I ſhall. 
write ſomething briefly concerning them. Streight Ar. 
ches are uſed generally over Windows and Doors, and 
according to the breadth of the Piers between the Win-- 
dos, ſo ought the Skew-back or Sommering of the 
Arch to be; for if the Piers. be of a good breadth, as 3 
or 4 Bricks in length, then the Streight Arch may be 
deſcribed ( as its vulgarly faid ) from the Oxi, which 
being but part of a Word, is taken from the word Oxi- 
onium, ſignifying an Equilateral Triangle, with three 
fharp A ples ; but if the Piers are ſmall, as ſometimes. 
they are but the length of two Bricks, and ſometimes. 
but one Brick and an half, then the breadth of the Win- 
dow, or more, may be ſet down upon the middle Line 
for the Centre, which will give a leſs Skew-back, 
or Sommering, than the Centre from an Oxi. I will ſhew - 
how to defcribe them both ways, and firſt from the 
Oxi. 4 > ; an 11 = F —1 * 3 2 . 

_ Suppoſe a Srreight Arch, one Brick and an half in 
keight, ro be made over a Window, 4 feet in width. See 
Fig. 4. ] wherein one half of the Arch is deferibed from 

rhe 0x7, and che other half from the width of the Win- l 
dow, let the width of the Window be A B, taking the = 
width between the Compaſſes, from A and B as two | 

MS Centres i 
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Cengres,. deſcribe the two Arches, interſecting each o- 
ther at P, (though I ſpeak here of Compaſſes, yer 
when you, deſcribe the Arch to its full bigneſs, you 
muſt uſe a Ruler, or a Line, ſcarce any Compaſſes 
being to be got large enough.) Then draw another 
Line above the line A B, as the line CD, being paral- 
el to it, at ſuch a height as you. intend your Arch to 
be, as in this Fig. at 12 Inches; but moſt commonly 
theſe ſort of Arches are but 11 Inches in the height, or 
thereabouts, which anſwers to 4 Courſes of Bricks, but 
you may make them more or leſs in height according 
as occaſion requires; then laying a Ruler on the Cen- 
tre P, and on the end of the line A, draw che line A C, 
which is vulgarly called the Skew-back for the Arch. 
The next thing to be done, is to divide thoſe two 
lines A B and CD into fo many Courſes as the Arch 


„ wm AE 4+ - 


both which ways are falſe and erroneous; { but this by 
,,, ̃ ᷣ 
Having drawn the Skew-back A C, take between your 
6 the thickneſs that a Brick will contain, 
which I ſuppoſe to be two Inches when it is rub d, and 
ſetting one Point of the Compaſſes on the line CD; So 
that when you turn the other Point about, it may juſt 
touch the line A O in one place, and there make a Prick 
in the line C D, but do not draw the Sommering lines 
until you have gone over half the Arch, to ſee how, you 
come to the Key, or middle; and if you. happen to 
come juſt to the middle line, or want an Inch of it, then 
2 : 0 
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you may draw the lines, but if not, then you muſt o- 
pen, or ſhut the Compaſſes a little till you do. 


Then keeping one end of the Rule cloſe to the Cen- 
tre at P. ( the ſureſt way is to ſtrike a ſmall Nail in 


the Center P, and keep theRule cloſe to the Nail) lay the 


other end of the Rule cloſe to the Prick that you made 
on the line C D, keeping the Compaſſes at the ſame 
width ( viz. 2. Inches ) ſet one Point of the Compaſſes 
on the line C D, as before, ſo that the other Point be- 
ing turned about, may juſt paſs by the Rule; and as 
it were touch it in one place, ( you muſt remove the 
Point of the Compaſſes upon the line C D, farther or 
nearer to the Rule, until it juſt touch the Rule in one 
place,) and fo continue with the Rule and Compaſſes, 
until you come to the middle line, and if it happen, that 
your laſt ſpace want an Inch of the middle, then the 
middle of the Key-courſe will be the middle of the 
Arch, and the number of the Courſes in the whole Arch 
will be odd, but if the laſt ſpace happen to fall ;uſt up- 
on the middle line E F, as it doth in the Fig. then the 
Joint is the middle of the Arch, ( but if it ſhould hap- 
pen neither to come even to the line, nor want an Inch 
of it, then you muſt open or fut the Gompaſſes a ſmall 
matter, and begin again till it doth come right) and the 
number of the Courſes in the whole Arch, is an even 
Number. t 
Note, When the number of all the Courſes in the 
Arch, is an even Number, then you mult begin the two 
ſides contrary, viz. A Header to be the lower Brick of 
the firſt Courſe on one ſide (or half) of the Arch, and 
a Stretcher the lower Brick of the farſt Courſe on the o- 
other. ſide (or half) of the Arch: And contrariwiſe, if it 
happen chat the Number of the Courſes be an odd Num- 
ber, as 25 or 27, or ſuch like, then the firſt Courſes of 
each half of the Arch, muſt be alike, that is, either both 
Headers, or both Stretchers, at the botom. 
V G Thus 
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Thus having deſcribed the Arch, the next thing to 
be done, is to make the Sommering Mould, which to 
do, get a piece of thin Wainſcot (being ſtreight on one 
edge, and having one ſide Plained ſmooth, to ſet the 
_ Bevil ſtrokes upon.) about 14 Inches long, and any 
breadth above two Inches, then laying your Ruler, one 
end at the Centre P, and the other end even in the Skew- 
back line, clapthe ſtreight edge of the Wainſcot cloſe to. 
the Rule, ſo that the lower end of the Wainſcot may 
lye a little below the line AB, then take away the Center 
Rule, but ſtir not the Wainſcot; and laying a Ruler up- 
on the Mainſcot juſt over the line O D, ſtrike a line up- 
on the Wainſcot, then ſet one Point of the Compaſſes 
being at the width of a Courſe, ( viz. 2 Inches) upon 
that line, ſo that the other Point being turned about, 
may juſt touch the ſtreight edge of the Wainſcot; (as 
you did before in dividing the Courſes ) then make a 
Prick on the line on the Wainſcor, and laying your 
Centre Rule upon it, and on the Centre P, draw a line 
upon the Wainſcot by the Ruler, with a Pencil, or the 
Point of a Compals, and cut the Wainſcot to that line, 
and make it ſtreight by ſhooting it with a Plain, then 
your Wainſcot will fit exactly between any two lines 
of the Arch; you may let it want the thickneſs of one 
of the lines, or ſome ſmall matter more, which is enough 
fox the thickneſs of a Mortar; the length of your Stret- 
cher in this Arch, may be 8 Inches and +; and the Header 
Inches and +, but if your Arch be but 11 Inches in 
height, then make your Stretcher 7 Inches and + long, 
and the Header 3 Inches æ; one piece of Wainſcor will 
ſerve both fox the length of the Stretcher, and the length 
of the Header, making it like. a long ſquare or Oblong, 
whoſe ſides are 8 Inches 2, and 3 Inches and 4. Then 
take a Bevil, and lay ing the inner edge of it ſtreight with 
the line A B, and the Angle of the Bevil juſt over the 
Angle at A, take off the Angle that the Skew-back ne - 


o 
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A C makes with the line A B, and ſet it upon the 
ſmoothed ſide of your Sommering Mould, for che Be- 
vil ſtroke of your firſt Courſe; then drawing your Be- 
vil towards E, ſtreight in the line, until the Angle of the 


Bevil be juſt over thie Angle, that the ſecond Sommer- 


ing. line makes with the line A B; when it is fo, draw 


the Tongue of the Bevil to lye even upon the ſecond - . 


Sommering line; (In brief, cauſe the Bevil to lye ex- 


actly on the line A B, and on the ſecond Sommering 
line) tlien take up your Bevil and lay it on the Mould; 

and ſtrike that Bevil line on the Mould, with the Point 
of the Compaſſes, about half a quartar of an Inch 
diſtant from the firſt, and that is the Bevil of the under- 
ſide of the ſecond Courſe; proceed thus until you come 
to the middle line EF, but after you have ſet 3 Bevil 


lines upon your Sommering Mould, leave about 4 of 


an Inch between the third and the fourth, and ſo like- 
wiſe between the 6th and 7th, and the ↄth, and 10th, 
which will be a great help to you, in knowing the Num- 


ber of each line on the Mould. 


The Moulds for the other half of the Arch; namely : 
EB, are made after the ſame manner, but the Arch is 
deſcribed from a Centre beneath P, as Q hich cauſetn 


a leſs Skew-back (vz. BD.) 
The diminiſhing of the Sommering. Mould to any 


Skew-back may be found by the Rule of Three, by divi- 
ding a foot into 10 equal parts, and each ofthete into 10 
parts, 10 that the whole foot may, contain 100 parts, TY” 
then proceed. thus. The upper line C F, will be 309 
that is 3 Feet and almoſt one Inch, and the lower line 

AE will be 252, that is 2 Feet and an half an 5, and 
the upper part of the Sommering Mould will be 17 al- 

moſt, that is; two Inches of ſuch whereof there are 12 
in a foot line meaſure; having theſe three Numbers 
(viz. 309, 25, 17) work according to the Rule f 
Three, and you will ws 13 and 5 of 100-parts, that ' + 
5 FJ-- 2, | 19*- 
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is almoſt 14 ( ſuch parts whereof there are 100 in a 


7 


Foot line meaſure ) for the breadth of the lower part 


pf the Mould. 


Nn may Hikewife find it Geometrically thus. 


be upper line and under lige of the 


11 Arch, as CF, and A E, and drawn any Skew- 


Hack, as ſuppoſe A C in J Fig. 4. ] make at diſcretion 


the Angle G CH in [ Fig. 5.] then take the upper line 


E, andſetit from C. to F; alſo take the lower line 


AE, and ſet it from C to E, and draw the line E F; then 
take the thickneſs, of your Brick, which ſuppoſe to be 
2 Inches, and ſet it from F to G, and draw G H, paral- 

lel to F E, I ſay F G is the breadth of the upper part 
of the Sommering Mould, and E H the breadth of the 


lower part: Then make your Sommering, Mould, true 


0 thoſe two lines, and beginning in the middle line 
F E, deſeribe the ſtreight lines by the Mould from the 

Key F E, until you come to the Skew-back A C, and 
then take of the Bevil lines, and ſet them on your Som- 

mering Mould. | Se) 
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I ſhall concude this Exerciſe with the Art of making two 
| forts of Cements, for the Cementing Bricks. 


layers uſe in Cementing of Bricks for ſome kind of 

Mouldings, or in Cementing a block of Bricks, as 
they call ir, for the Carving of Scroles or Capitals or ſuch 
like, c. One is called Cold Cement, the other is called 
hot Cement, becauſe the former is made and uſed without 
Fire, but the latter is both made and uſed with Fire; the cold 
Cement being accounted a Secret, is known but to few 
Bricklayers, but the hot Cement is common. 


T's: are two ſorts of Cement, which ſome Brick- 


To make the cold Cement. 


Ake + a Pound of Old Cheſhire-Cheeſe, pair of the 
Rine, and throw it away, cut or grate the Cheeſe 

very ſmall, and put it into a Pot, put to it about a Pint of 
Cows-Milk, let it ſtand: all Night, the next Morning get 
the Whites of 12 or 14 Eggs, then take 4 a Pound of the 
beſt Unſlackt or Quick Lime that you can get, and beat it 
to Powder in a Morter, then Sift it through a fine Hair 
Sjeve into a Tray or Bole of Wood, or into an Earthen - 
Diſh, to which put the Cheeſe and Milk, and ſtir them 
well together with a Trowel, or ſuch like thing, breaking 
the Knots of Cheeſe, If there be any, then add the Whites of 
the Eggs, and Temper all well together, and ſo uſe ic; this 
Cement will be of a white Colour, but if you would have 
it of the Colour of the Brick, pur into it either ſome very 
fine Brick-Duſt, or Almegram, not too much, but only juſt. 
to Colour it. = | | 


Ti 0 make the bot Cement. 


Ake One Pound of Rozin, one Quarter of a Pound 
of Bees-Wax, half an Ounce of fine Brick-Duſt, half 

an Ounce of Chalk-Duſt, or Powder of Chalk, Sift both 
the Brick-Duſt and Chalk-Duſt through a fine Hair Sieve, 
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' you may beat the Brick and the Chalk in a Morter, be- 
re you Sift it) boil altogether in a Pipkin, or other Veſſel, 

about a quarter of an hour, ſtirring it all the while with an 

Iron or à piece of Lath or ſuch like, then take: it of, and 


* 


let it ſtand 4 or 5 Minutes, and tis fit for uſe. 


2 Nr 8 That the Bricks that are to be Cemented with this 
kind of Cement, muſt be made hot by the Fire before eu 
ſpread the Cement on them, and then rub them to and froe 

otze another, as Joiners do, when they Glew two Boards 
together. A up FLY Wi 0 2 F 1 | | 5 N 1 
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Terreſtrial, Spheres, Maps, Sea-Plats, Mathe- 


matical Inſtruments, and Books, Made and Sold 


by J. Moxon, at the Sign of Atlas in Warwick- 
Lane, LONDON. 


Lobes 26 Inches Diameter. The Price 20 /. the 
pair. rs | . 
Globes near 15 Inches Diameter. The price 4 /. 
Globes 9 Inches Diameter. The price 21. | 
Globes 8 Inches Diameter. The price 45 5. 
Globes 6 Inches Diameter. The price x /. 105. 


The Engliſh Globe, invented by the Right Honour- 
able the Earl of Caſtlemain, 1 2 Inches Diameter; the 


price ordinary made up 40s. and with the Projection 
ar Bottow 4os. beſt made up 51. 
Concave Hemiſperes of the Stary Orb, which ſerve for 
a Caſe to the Terreſtrial Globe 3 Inches Diameter, made 
portable for the Pocket, price 15 5. 

Spheres according to the Copernican Fiypotheſis, both 
General and Particular, 20 Inches Diameter, price of 

the General 5 J. of the Particular 6 /. of hoth together 
10 J. | 
Spheres, according to the Pto/omaick Syſtem 14 Inches 
Diameter, price 3 /. 
Spheres, according to the Pto/omaick Syſtem 8 In ches 
Diameter, price 1 J. 10 5. 

Gunter's Quardrant 12 Inches Radius, Printed on Pa- 


, and paſted on a Board, with a Nocturnal on the 
Peck tie, price 55. „ | 
Gunter s Quardrant, 4 Inches Radius, printed on Pa- 
per, and paſted on Braſs, with a Nocturnal on the back- 
ſide, and a wooden Caſe covered with Leather fit for 
it. A new Invention * for the Pocket, price 6 5. 
| TY OAT" * 2 1 


A Catalogue of Globes, Celeſtial and 


. 2 1 


A large Map of the World, 10 Foot long and 7 Foot 
deep, paſted on Cloth and coloured, price 2/. 
. A Map of all the World, 4 foot long and 3 foot deep, 
paſted on Cloth and coloured, price 105. in Sheets 2 5. 6 J. 

Map of the Engliſh Empire in America, deſcribing 
all places inhabited there by the Engliſh Nation, as. 
well on the Iſlands, as on the Continent, price 15 5. 

Six Scriptural Maps, 1. Of all the Earth, and how , 
after the Flood it was divided among the Sons of Noah, 

2. Of Paradiſe, or the Garden of Eden, with the Coun- 
tries circumjacent inhabited by the Patriarchs. 3. The 
40 Years Travels of the Children of race through the 
Wilderneſs. 4. Of Canaan, or the Holy Land, and how 
it was divided among the Twelve Tribes of Mrael, and 
Travelled through by our Saviour and his Apoſtles. 
5. The Travels of St. Paul, and others of the Apoſtles, 

in the propagating the he's 198 6. Jeruſalem, as it ſtood 
in our Sayiour's time; with a Book of Explanations to 
theſe Maps, Entituled, Sacred Geography, Price of the 
Map 6 s. Book 25. to be bound up with Bibles... 

A Sea-Plate, or Map of all theWold, according to 
Mercator, in two large Royal Sheets of Paper; ſer forth 
by Mr. Edward Wright, and newly corrected by J. Mox- 
on, Price 25S, | V'̈ů 5 

Sea-Plates, For Sailing to all parts of the World, 
ww. 2. wn 1 

The Famous City of Battavia in the Eaft Indies, built 
and inhabited by the Dutch, curiouſly Engraved, and. 
Printed on 4 large Sheets of Royal Paper, price 25.6 4. 

A ſmall Map of the World, with Diſcriptions, one 
Sheet, price 6 d. „ e 
Neu Map of the Kingdom of Lrelaud, in one Royal 
Sheet of Paper, price 15. by F. fn. 
ANew Map of England, ſnewing the Roads from Edin- 

Burgh to London, in 2 Sheets, price 15. by J. Moxon. 
The Camp at Hounſiy-Heath, in 2 Sheets. price +: 5. 

1 A New 


* 


by 7. Moxon. 


A New Map of Scetland, in one Royal Sheet, price 
I 8. by F. Maxon. Wa * 
North and South Hemiſpheres 16 Inches Diameter, pro- 
jected on the Poles of the World, the South according to 
Mr. Haley's Obſervation, with Horizons, price in Sheets 
25 6 d. Made up, 6 5s. Collourcd, 8 s. 
A Tutor to Aſtronomy and Geography, or the Uſe of the = 
A Globes Cœleſtial and Terreſtrial ; by F. Moxon, A | 
ember of the Royal Society, and Hydrography to | h 
the King's moſt Excellent Majeſty, price 5 s. | 
Tha uſe of the Copernican Spheres, teaching to lolve 1 
as the Plænomina by them, as eaſily as by the Prolomaick 4 
Spheres : by J. Maxon, &c. price 45. i 1 
Ihe Catholique Planiſphere, which Mr. Blagrave calls j 
the Mathematical Jewel; briefly and plainly deſcribed g 
in five Books. The firſt ſnewing the making of the In- 
ſtrument. The reſt ſhewing the manifold uſes of it. 
1. For reprelenting ſeveral Projections of the Sphere. 
2. For reſolving all Spherical Triangles. 3. For reſolv- 
ing all Problems of the Sphere, Aſtronomical, Aſtrolo- 
gical, and Geographical. 4. For making all ſorts of 
Dials, both without Doors and within, upon any Walls, 
Ceilings or Floors, be they never fo irregular, wherc+ 
ſoever the direct or reflected Beams of the Sun may 
come. All which are to be done by this Inſtrument. 
with wondrous eaſe and delight. Whereunto is added 
a brief Diſcription of the Cro/s-/af: and a Catalogue 
of Eclipſes obſerved by the Auther John Palmer. price 4 5. 
Wright's Correction of Errors in the Art of Nawization, 
price 8 5. a > 
New and Rare Inventions by Wazer-works, teaching 
| how to raiſe Water higher than the Spring. By which 
Invention, the perpetual Motion is propoſed, many 
= EE 'S LR © 


d 
"2. : : 
% * % 
Ne 
25: 7.3 
wy : 


_ | hard Labours performed, and varietion of Motion and 


Sounds produced, by aac de Caus, Engineer to King 
Charles the Firſt, price 10 5. . 

. Prattial Perſpective, or Perſpecti ve made eafie, Teach- 
ing by the Opticks how to delineate all Bodies, Build- 
ings and Landskips, &c. By the Catoprricks, how to 
delineate confuſed Appcarances, ſo as when ſeen in a 


Mirror, or Poliſh'd Body, of any intended Shape, the 


Reflection ſhall ſhew a Deſign : By the Diopticts, how 
to draw the part of many Figures into one, when ſeen 
through a Glaſs, or Chryſtal, cut in many Faces, by 
7. Moxon, price 10 5. oh 

An Exact Survey of the Microcoſm, being an Anatomy 
of the Bodies of Man and Woman, wherein the Skin, 
Veins, Nerves, Muſcles, Bones, Sinews, and Liga- 
ments are accurately delineated : Engraven on large 
Copper Plates, Printed and curiofly paſted together, 
ſo as at firſt ſight you may behold all the Parts of Man 
and Woman; and by turning up ſeveral Diſſections of 
the Papers, take a view of all their Inwards, with Al- 


phaberical References to the Names, or every Member 


and Part of the Body: Set forth in Latin by Remelius 


and Michael Spaher of Tyrol; and Engliſhed by John 


treton Chyrurgion; and laſtly, peruſed and corrected 
by ſeveral Artiſts, price 14. 


Mathematical made eaſie, or a Mathematicks Dictionary, 


* 


Explaining the Terms of Art, and Diffieult Phraſes 


uſed in - Arithmetick, Geometry, Astronomy, Aſtrology, 
and other Mathematical Scienes. By J. Moxnn, &C. 


The 24. Edit. Corrected and much Enlarged. Price 
Bound 35. 


Vignola, or che Compleat Architect; ſhewing a plain 


and eaſie way the Rules of the five Orders in Architect, 


Viz. Tuſcan, Dorick, Tonick, Corinthian, and Compoſite ; 
whereby any that can but read and underſtand Engliſh , 
may readily learn the Proportions that all Members 


* 


\ 


— —— — en 


in a Building have to one anorher : Set forth by James 


Barozzio of Vignola, and Tranſlated into Exgiiſh by 


7. Moxon, Sc. price 3s. 6 d. 

Chriſtio/ozio, Or a brief, but true Account of the cer- 
tain Year, Month, Day, and Minute of the Birth of 
Jeſus Chiſt: By John Butler, B. D. and Champlain to 
his Grace James, Duke of Ormond, c. and Rector of 
Lichbough, in the Dioceſs of Peterborough. price 3 5. 6 d. 

A Tutor to Aſtrology, or Aſtrology made eafie ; being 
2 plain Introduction to the whole Art of 4/trotogy ; 
whereby the meaneſt Apprehenſion may learn to Erect 
a Figure, and by the ſame to give a determined Judg- 
ment upon any Queſtion, or Nativity whatſoever : Allo 
New Tables of Houſes, Calculated for the Latitude 
of 51 degrees, 31 minutes; Alſo Tables of Right and 
Oblique Aſcentions to 6 degrees of Latitude: Where- 
unto is added an Fphemeris for three Years; with all 
other neceſſary Tables that belong to the Art of 4ftro- 
logy: Alſo to Erect a Figure the Rational way by the 
Tables of Triangles, more Methodically than hach yer 
been publiſhed, digeſted into a ſmall Pocket Volumn, 
for the conveniency of thoſe that Erect Figures abroad: 
By V. Fland, price 25. 2 

The Uſe of a Mathematical Inſtrument called a Qua- 
drant, ſhewing very plainly and eaſily to know the 
exact Height and Diſtance of any Steeple, Tree or 
Houſe, Sc. Alſo to know the Hour of the Day by it; 
the Height of the Sun, Moon, or Stars, and to know 
the rime of the Sun-Riſing, and the length of every. 
Day in the Year, the place of the Sun in the Ecliptick, 
the Azimuth, Right Aſcention, and Declination of the 


Sun: With many other neceſſary and delightful Con- 


cluſions: performed very readily, Alſo the Uſe of a 
Nocturnal, whereby you may Learn to know the Stars. 
in Heaven, and the Hour of the Night by them; with 
many other delightful Operations, price 6 d. 


A brief 
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A brief Diſcourſe of a Paſſage of the Nor?/-Pole to 
Japan, China, Sc. pleaded by three Experiments, and 
Anſwers to all Objections that can be urged againſt a 
paſſage that way. As 1. By a Navigation into the 
North-Pole, and two degrees beyond it. 2. By a Na- 
vigation from Japan towards the Norz/-Pole. 3. By an 
Experiment made by the Czar of Mujcovy, hay it 
appears, that to the Northward of Nova Zemlla, is a 
free and open Sea as far as Japan, China, Sc. With a 
Map of all the Diſcovered Land neareſt to the Pole, by 
F. Moxon, Sc. price 1s. I 5745 


a 


Regulæ Trium Ordinum Literarum Typographicarum. or the Rules 
ofthe 3 Orders of Print Letters, vi che Roman, Italick and Eng- 
liſh, Capitals and Small; ſhewing how they are Compounded 
of Geometrick Figures, and moſtly made by Rule and Compaſs: 
UſefuF for Writing-Maſters, Painters, Carvers, Meaſons, and 
others that are lovers of Curioſity, by J. Moon, price 3 5. 
The Uſe of the Aſtronomical Playing- Cards, teaching any or- 
dinary Capacity by them to be acquainted with all the Stars 
in Heaven; to know their Places, Colours, Natures, and Kig- 
neſſes. Alſothe Poetical Reaſons for every Conſtellation: Very 
Uſeful, pleaſant, and 9 aa for all Lovers of In genuity, 
by . Moxon, Cc. price 64. 1 %: 8 
he Aſtronomical Cards, by F. Moxon, Cc. price plain 1 5. 
Coloured > 5. beſt coloured and the Stars Guilt 5 s. 
Geographical Playing-Cards, wherein is exactly deſcribed all 
the Kingdoms of the Earth, curiouſly engraved, price plain 13. 
5 ps g. beſt coloured and guilt 5 s. the Pack. _ 
+ Geometrical Cards, price 1 s. the pack, with a Book of the 
uſe of them, price 6 d. will be publiſhed againſt Chriſtmas. 
The Gentle Houſe pi or the Mode of Carving at 
Table, repreſented in a Pack of Playing Cards: By which, to- 
gether with the Inſtructions in the Book, any ordinary Capa- 
City may eaſily learn how to cut up, or Carve in Mode, all the 
moſt uſual Diſhes of Fleſh,F]h,Fow!l, and Baked Mears; ard how 
to make the ſeveral Services of them at Table; with the ſeveral 
Sawces and Garniſhes proper to each Diſh of Meat. Set forth 
by ſeveral of the heſt Maſters in the Faculty of Carving, and pub- 
liſhed for publick uſe, price of the Cards 15. Look 6 d. 


Com- 


Compendium Euclides Caritſi, or, Gecmetrical Operaticns, ſhewing, 
with oh ſingle opening of the Compaſſes, and a ſtraight Ruler, 
all the Propertions of Euclid's firſt five Books are performed. 
Tranſlated out of Dutch into Engliſh, by F. Moon, price 1 5. 

An Intredu&ionto the Art of Species, by Sir Fonas Moor, price 6 d. 
Two Tables of Ranges, according to the degrees of Moun- 
ture, by Henry Bond Senior, price 6 d. | bY 

Mechanick Exerciſes. Or the Doctrine of Handy-Waorks, in 
nine Monthly Exerciſes, the firſt Three,viz. Numb. I. Numb. II. 
Numb. HI. teaching the Art of Smithing. The Second Three 
viz. Numb. IV. Numb. V. Numb. VI. teaching the Art of 
Foynery. The Third Three. vis. Numb. VII. Numb. VIII. 
Numb. IX. teaching the Art of Houſe-Carpentry. Alſo the Art of 
Turning, Accommodated with ſuitable Engraved Figures, by 
J. Moxon. Cc. priceof each Monthly Exerciſe 6 d. 

Mechanick Dyalling; Teaching any man, though of an ordi- 
nary Capacity, and unlearned in the Mathemaricks, to draw 
a true Sun Dial on any Given Plain, however ſituated; only 
with che help of a Straight Rule and a pair of Compaſles; and 

wirhout any Arithmetical Calculation, by F. Moon, price 15. 6d. 

At the place aforeſaid, you may have alſo all manner of 
Maps, Sea-Plates, Drafts, Mathematical Books, Inſtruments, 
Cc. at the Loweſt prizes. e e A 

There is invented by the Right Honourable the Earl of 
 Caftlemain, a new kind of Globe, call'd (for diſtin&ion fake Y- 

the EngliſhGlobe ; being a fix d and immovable one, performing 
what the Ordinary ones do, and much more, even without 
their uſual Appendancies; as Wecoden Horizons, Brazen Meridians,, 
Vertical Circles, &c. For it compoſſes it ſelf to the Site and Po- 
firion of the World without the Mariners Compaſs, or the 
ke foreign help; and beſides other uſual and ſurpriſing Op- 
erations relating both to the Sun and Moon, and performed by 
the Shade alone) we have by i not only the conſtant propor- 
tion of Perpendiculars to their Shade, with ſeveral Corollaries 
thence ariſing, but alſo an eaſie, ne and moſt eompendious way 
of deſcribing. Pials on all Plains, as well Geometrically, as M. 
thematically: Moſt of which may be taught any one in few 

Hours, though never ſo unacquainted with the Mathematicks. 

 Tothis.is added on the Pedeſtal, a Projection of all the ap- 
pearing Conſtellations in this Herizon, with their Figures and 
Shapes. And beſides, ſeveral new things in it differing from 


the 


+ 


* 


che Common Aſtrola be, tending to a clearer and quicker way 


of Opera ing the vere Principles of all 5 ter. ographical projecti- 


„ F 
Of Caſements, Cittadels, Crown-works, Ravelins, Cc. 


forth in Drawing of Sun-Dials on all ſorts of plains 


of all the chiefeſt 2 Towns aud Corporations in Erglanil, 

Dominion of Wales, and Town of @erjck npon Twede, &c. 

price 15: 6 d. — * * * — - ; a; 75 87 +: | 3 £ , ply 7 ; 
Eft 3 — ba 
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